WEST Refine Search 



hup: westbrs: 8002 bin cgi-bm PrcScarch.pl 



WEST 



Help | Logout | Interrupt 



Main Menu j Search Form | Posting Counts | Show S Numbers Edit 3 Numbers j Preferences j Cases 



Search Results - 



Term 


Documents 


CD81.DWPI,EPAB,JPAB,USPT,PGPB. 


54 


CD81S~ 


0 


ANTISENSS 


0 


ANTISENS.DWPI,EPAB,JPAB > USPT,PGPB. 


21 


ANTISENSC.DWPI,EPAB,JPAB,USPT,PGPB. 


8 


ANTISENSE.DWPI,EPAB,JPAB,USPT,PGPB. 


15517 


ANTISENSEAND.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


ANTISENSED.DWPI,EPAB,JPAB,USPT,PGPB. 


19 


ANTISENSEDEOXYOLIGONUCLEOTIDE.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


ANTISENSEHES.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


ANTISENSEION:.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


(CD81 SAME (ANTISENSS OR RBOZYMS OR ANTBODS OR 
INHEBIT$)).USPT,PGPB,JPAB,EPAB,DWPI. 


24 



There are more results than shown above. Click here to view the entire set. 



US Patents Full-Text Database O 

US Pre-Grant Publication Full-Text Database Bj 

JPO Abstracts Database I 

EPO Abstracts Database m 

Derwent World Patents Index II 



Database: j IBM Technical Disclosure Bulletins [▼] 

Search: 



Recall Text ^1 j clear 



Search History 



DATE: Monday, September 16, 2002 Printable Copy Create Case 



S | : 

y Refine Search 

J3 1 - 



l of: 



9/16/02 11:25 AM 



http: 



westbrs:8002 bin cgi-bin PrcScarch.pl 



EST Refine Search 



Set Name Querv 

^TvSPTPGPBJPAB.EPAB.DW: PLUR'™ OP-ADJ 
END OF SEARCH HISTORY 



Hit Count SetName 
result set 



24 U 



9/16/02 U:25 



Record List Display 



hup: wcstbrs:8(H):bingatc.cxc7f=TQ^..bname-L'SPT.PGPBJPABXPAB.DWPI&lfSNA.\1i: 



WEST 



Generate Collection 



Print 



Search Results - Record(s) 1 through 10 of 24 returned. 



J 1. Document ID: US 200201 19945 Al 

Ll: Entry 1 of 24 File: PGPB 



Aug 29, 2002 



PGPUB- DOCUMENT -NUMBER : 20020119945 
PGPUB-FILING-TYPE: new 

DOCUMENT -IDENTIFIER: US 20020119945 Al 

TITLE: Methods for inhibiting proliferation of astrocytes and astrocytic tumor cells 
and uses thereof 

PUBLICATION -DATE : August 29, 2002 



INVENTOR- INFORMATION : 
NAME 

Weinstein, David E. 



CITY STATE COUNTRY RULE-47 

Dobbs Ferry NY US 



US -CL- CURRENT: 514/44; 435/455, 43j>/4J58, 435/459 



Full ! Title | Citation j Front j 


Review 


| Classification j Date | Reference ] 


Sequences | 


Atta. 




1 Claim?) 


KWWC j 





□ 2. Document ID: US 200201 19495 Al 

Ll: Entry 2 of 24 File: PGPB Aug 29, 2002 

PGPUB - DOCUMENT - NUMBER : 20020119495 
PGPUB-FILING-TYPE : new 

DOCUMENT- IDENTIFIER: US 20020119495 Al 

TITLE: Immunogenic composition of hepatitis C and methods of use thereof 

PUBLICATION-DATE: August 29, 2002 

INVENTOR- INFORMATION : 
NAME 

Nakano, Eileen T. 
Clements, David E. 
Humphreys , Tom 

US - CL - CURRENT : 435/7^; 424/1 89.1 , 424/225.1, 424/ 228. 1 , 435/345, 435/5, 435/69.1, 
536/23 .72 



CITY STATE COUNTRY RULE -47 

Honolulu HI US 

Honolulu HI US 

Honolulu HI US 



" Full "{ Title 7 Citat ion 1 Front 1 Fgu-iew [ CUu-rti atitn j D3te i Reticence 1 Sequencer 



1 of 5 



9/16/02 11:25 AM 



Record List Display 



http. 



r ,v , )f _Tfm bnamc=USPTPGPBJPAB.EPAB,DWPI&ESNAME- 

westbrs:S0O2 bin gatc.cxc.'t-TQj^.bnanK L^r ,ru 



J 3. Document ID: US 20020102604 Al 



Ll: Entry 3 of 24 



File: PGPB 



Aug 1, 2002 



PGPUB -DOCUMENT -NUMBER : 20020102604 

TITLE : Full-length hu.an =D»*s e„codi„ 9 potentially secreted prcte.ns 
PUBLICATION-DATE: August 1, 2002 



INVENTOR- INFORMATION : 
NAME 

Milne Edwards, Jean-Baptiste Dumas 
Bougueleret, Lydie 
Jobert, Severin 



CITY 
Paris 

Petit Lancy 
Paris 



STATE COUNTRY RULE- 47 
FR 
CH 
FR 



US-CL-CURRENT: 435/7^1; 530/350, 536/23^ 




□ 4. Document ID: US 20020086034 Al 

- nA File: PGPB 

Ll: Entry 4 of 24 

PGPUB -DOCUMENT -NUMBER : 20020086034 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER: US 20020086034 Al 

TXTLE: Compositions and methods for treating viral infections 
PUBLICATION-DATE: July 4, 2002 



Jul 4, 2002 



INVENTOR- INFORMATION : 
NAME 

Gelder, Frank B. 



CITY 

Shreveport 



STATE 
LA 



COUNTRY 
US 



RULE-47 



attachments 




□ 5 Document ID: US 20020078472 Al 

- 1 R . 94 File: PGPB J ™ 20 ' 2002 

Ll: Entry 5 of 24 

PGPUB -DOCUMENT -NUMBER: 20020078472 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER: US 20020078472 Al 

TITLE : METHODS AND MEANS FOR EXPRESSION OF MAMMALIAN POLYPEPTIDES IN 
MONOCOTYLEDONOUS PLANTS 



9/16/02 11:25 AM 



Record List Display 



hup: wcstbrs:S002bin ^tc.cxc?f-TQ^..bnainc=L , SPT.PGPBJPAB,EPAB.D\VPl&ESNAME- 



PUBLICATION -DATE : June 20, 2002 

INVENTOR - INFORMATION : 
NAME 

CHRISTOU, PAUL 

STOGER ( EVA 

FISCHER , RAINER 

MART IN - VAQUERO , CARMEN 

SCHILLBERG , STEFAN 

K-C MA, JULIAN 



CITY 


STATE 


COUNTRY 


COLNEY 




GB 


COLNEY 




GB 


AACHEN 




DE 


COLNEY 




GB 


COLNEY 




GB 


LONDON 




GB 



RULE -47 



US -CL- CURRENT: 80 0/2 78 



1 Full ] Title j Citation j Front 


Review 


] Classification j Date | R 


eterence i 


Sequences j 


Attachments 1 


[ Draw Desc | Image j^BBMBSiii^^ 



J 6. Document ID: US 20020058029 Al 

Ll: Entry 6 of 24 File: PGPB 



May 16, 2002 



PGPUB - DOCUMENT -NUMBER : 20020058029 
PGPUB-FILING-TYPE : new 

DOCUMENT- IDENTIFIER : US 20020058029 Al 

TITLE : Combination therapy for treatment of autoimmune diseases using B cell 
depleting/immunoregulatory antibody combination 

PUBLICATION-DATE: May 16, 2002 

INVENTOR- INFORMATION : 



NAME 

Uanna, Nabil 



CITY 

Rancho Santa Fe 



STATE COUNTRY 
CA US 



RULE- 4 7 



CL- CURRENT : 424/131.1; 


424/144 .1 






I Full f Title ~~j Crtation | Front [ 


Review [ Classification j Date f P 


eference | Sequences j Attachments | 


| KiflrtC 





□ 7. Document ID: US 20020028178 Al 

Ll: Entry 7 of 24 File: PGPB 



Mar 7, 2002 



PGPUB -DOCUMENT -NUMBER : 20020028178 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER: US 20020028178 Al 



TITLE: Treatment of B cell malignancies using combination of B cell depleting 
antibody and immune modulating antibody related applications 



PUBLICATION-DATE: March 7, 2002 
INVENTOR- INFORMATION : 



3 of 5 



9/16/02 1 1:25 AM 



http: ,vcstbrs.800:bmgatc.exct^q^ 



Record List Display 



NAME 

Hanna, Nabil 

, ar3n Kandasamy 
Hariharan, ^ 

,oA/i 49; 424/143^ 
US-CL-CURRENT: 424/1^* < - 



full i ™e iCft^- f ,n, 



CITY 

Rancho Santa Fe 
San Diego 



STATE COUNTRY 

CA US 
CA US 



.ttachmenti 



RULE- 47 



Jan 31, 2002 



, , n . t is 20020012665 Al 

_j 8 . Document ID. Ub/uu File : pgpb 

L l: Entry 8 of 24 
p GP UB-DOCUMENT-NUMBER: 20020012665 

sssess^"- 2 ° o2ooi2 :;i;: ntibodl e S or - — - 

, . ^ hcp of anti cytoki 
TITLE : Combined use 
treatment of B cex 



PUBLICATION-DATE: January 31, 2002 
IN VENTOR- INFORMATION: 



NAME 
Hanna, Nabil 



CITY 

Rancho Santa Fe 



STATE COUNTRY 
CA US 



RULE -47 



US . CL -CURRENT: 424/lil^ 




itachments 



7o« 1 Titl 



tin- US 20020009730 Al 
q 9 . Document ID. Ub File: PG pb 

L l: Entry 9 of 24 
POPUB-DOCUMENT-NUMBER: 20020009730 

PGPUB-FILING-T^- new 2o02OO097 30 Al 
DOCUMENT- IDENTIFIER- 

TITLE : Human stress array 

94 2002 
PUBLICATION-DATE: January 24, 

INVENTOR- INFORMATION : cm 

NAME Palo Alto 

Chenchik, Alex Newton 
Lukashev, Matvey E. 



Jan 24, 2002 



STATE 
CA 
MA 



COUNTRY 

US 

US 



RULE- 47 



Record List Display 



http: wcstbrs:8002 bin eate.exe?f=TQGfc...bnaine=L'SPT.PGPBJPAB < EPAB.D\VPl&ESNAMI:= - 



J 10. Document ID: US 20020006404 A 1 

Ll: Entry 10 of 2 4 File: PGPB 



Jan 17, 2002 



PGPUB -DOCUMENT-NUMBER : 200200064 04 
PGPUB- FILING -TYPE : new 

DOCUMENT- IDENTIFIER: US 20020006404 Al 

TITLE : Treatment of cell malignancies using combination of B cell depleting antibody 
and immune modulating antibody related applications 

PUB LI CAT I ON -DATE: January 17, 2002 



INVENTOR- INFORMATION : 
NAME 

Hanna, Nabil 
Hariharan, Kandasamy 



CITY 

Rancho Santa Fe 
San Diego 



STATE COUNTRY RULE -47 
CA US 
CA US 



US -CL- CURRENT: 424/142.1; 424/155.1 



FulTT™* j Citation j Front | 




C lass If ka 


TioTTT~Dait^ i R*r*r*nc* 


I Sequsncss 


| Attachments 


BBBBBBm 



Generate Collection j | Print 



Term 


Documents 


CD81.DWPI,EPAB,JPAB,USPT,PGPB. 


54 


CD81S 


0 


ANTISENSS 


0 


ANTISENS.DWPI,EPAB,JPAB,USPT,PGPB. 


21 


ANTISENSC.DWPI,EPAB,JPAB,USPT,PGPB. 


8 


ANTISENSE.DWPI,EPAB,JPAB,USPT,PGPB. 


15517 


ANTISENSEAND.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


ANTISENSED.DWPI,EPAB,JPAB,USPT,PGPB. 


19 


|antisensedeoxyoligonucleotide.dwpi,epab,jpab,uspt,pgpb. 


1 


ANTISENSEHES.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


ANTISENSEION:.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


!(CD81 SAME (ANTISENSS OR RBOZYMS OR ANTEBODS OR 
INHIBIT$)).USPT,PGPB,JPAB,EPAB,DWPI. 


24 



There are more results than shown above. Click here to view the entire set. 



Display Format : 



Change Format 



Previous Page Next Page 



5 of 5 



9/16/02 11:25 AM 



Record List Display 



4 



http: wcstbrs:S002 bin cgi-bin accum qucr\ pi 



WEST 



Generate Collection 



Print 



Search Results - Record(s) 1 1 through 20 of 24 returned. 



J 11. Document ID: US 20020004587 A 1 

Ll: Entry 11 of 24 File: PGPB 



Jan 10, 2002 



PGPUB - DOCUMENT - NUMBER : 20020004587 
PGPUB-FILING-TYPE : new 

DOCUMENT- IDENTIFIER: US 20020004587 Al 

TITLE: Multivalent antibodies and uses therefor 

PUBLICATION-DATE: January 10, 2002 



INVENTOR- INFORMATION : 
NAME 

Miller, Kathy L . 
Presta, Leonard G. 



CITY 

San Francisco 
San Francisco 



STATE 

CA 

CA 



COUNTRY 

US 

US 



RULE - 4 7 



US -CL- CURRENT: 530/388. 8; 424/143.1, 435/325, 435/334, 536/ 23.5 



Full | Title I Citation j Front 


| Revieu'i' | 


^lassrtica 


lion ] Date | Reference ! 


Sequences 


Attachments 





□ 12. Document ID: US 20020004210 Al 

Ll: Entry 12 of 24 File: PGPB Jan 10, 2002 

PGPUB -DOCUMENT -NUMBER: 20020004210 
PGPUB-FILING-TYPE : new 

DOCUMENT- IDENTIFIER: US 20020004210 Al 

TITLE: CALCIUM- INDEPENDENT NEGATIVE REGULATION BY CD81 OF RECEPTOR SIGNALLING 
PUBLICATION -DATE : January 10, 2002 



I NVENTOR - I NFORMAT I ON : 
NAME 

FLEMING, TONY 
KINET, JEAN-PIERRE 



CITY 

NEWTON 

LEXINGTON 



STATE 

MA 

MA 



COUNTRY 

US 

US 



RULE- 4 7 



US -CL- CURRENT: 435/ 7.21 ; 514/12, 514/2 



1 Full | Title j C ft 3 ten ! Fron 


[ Review [ 


Ilassffieation 


| Date ! Reference j Sequ 


i-ncei- j Attachment:- \ 


[ Drat'ii De-re j Image ;[[^l§|jj|^^ 



J 13. Document ID: US 20020002272 A 1 



i of 4 



9/16 02 11:26 AM 



List Display 



( 



http: \vestbrs:S002bincgi-bin accum query.pl 



LI: Entry 13 of 24 



File: PGPB 



Jan 3, 2002 



PGPUB- DOCUMENT -NUMBER : 20020002272 
PGPUB- FILING -TYPE : new 

DOCUMENT -IDENTIFIER: US 20020002272 Al 
TITLE: Eliciting HCV-specific antibodies 
PUB LI CAT I ON -DATE: January 3, 2002 



INVENTOR - INFORMATION : 
NAME 

Houghton, Michael 
Selby, Mark 
Abrignani, Sergio 
Heile, Jens Martin 
O'Hagan, Derek 



CITY STATE COUNTRY 

Danville CA US 

San Francisco CA US 

Vagliagli CA IT 

Ludwigsburg DE 

Berkeley US 



RULE- 4 7 



US -CL- CURRENT: 530/388.3; 424/ 228.1 , 435/ 320.1 , 435/5, 435/7^1, 536 / 23.72 



Full | Title ; Citation ; Font i Review i <" la. tri. 3tion | Date I Reference j "e^genee; i Attachments 
Df3mi Dese I image ;^BBMB fflllilM 



□ 14. Document ID: US 20010053770 Al 
Ll: Entry 14 of 24 File: PGPB Dec 20, 2001 

PGPUB -DOCUMENT -NUMBER: 20010053770 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER: US 20010053770 Al 

TITLE: Bispecific molecules cross-linking ITIM and ITAM for therapy 
PUBLICATION-DATE: December 20, 2001 
INVENTOR - INFORMATION : 

NAME CITY STATE COUNTRY RULE-47 

Thomas, David Houston TX US 

Tarn, Sunny Missouri City TX US 

US - CL - CURRENT : 514/44; 424/450, 435/320.1, 435/366, 536/ 23 .2 



1 Full j Title j Citation ; Front 1 


I Review j 


Classification [ Date ] Reference 


j Sequences \ 


Attachments || 





□ 15. Document ID: US 6423501 B2 

Ll: Entry 15 of 24 File: USPT Jul 23, 2002 

US - PAT -NO : 6423501 

DOCUMENT- IDENTIFIER : US 6423501 B2 

TITLE: Calcium-independent negative regulation by CD81 of receptor signaling 



9/16 02 11:26 AM 



Record List Display 




http: wcstbrs:80()2 bin cgi-bin accum_cjuery.pl 



Full | Title 


j Citation \ Front | Reniet 


n« i Clj.*r(tiC3l 


lie- r. | Date i R. 


sterence : 


Sequencer j A 


ittachments 


Dfj'«» Oe.-o ! 1' 


mage | 


HBIBiM 











J 16. Document ID: US 6335017 Bl 

Ll: Entry 16 of 24 File: USPT Jan 1, 2002 

US-PAT-NO: 6335017 

DOCUMENT- IDENTIFIER: US 6335017 Bl 

TITLE: Compositions and methods for treating viral infections 




Full j Title | 


Citation 1 Front | R 


enieivi j Class if icatioi 


rTJ Date 


i Reference 


? ! Sequence? 1 


Attact 


iments i 


Draw. Desc 1 Ir 


naoe 1 















J 17. Document ID: US 6291239 Bl 

Ll: Entry 17 of 24 File: USPT Sep 18, 2001 

US-PAT-NO: 6291239 

DOCUMENT- IDENTIFIER: US 6291239 Bl 
TITLE: Monoclonal antibody 



Full 


"| Title 1 


Citation j Front j Review 


1 Classification 


j Date 1 Rete fence 


1 Sequence:-:: 


j Attachments j 





□ 18. Document ID: US 6258599 Bl 

Ll: Entry 18 of 24 File: USPT Jul 10, 2001 

US -PAT-NO : 6258599 

DOCUMENT -IDENTIFIER: US 6258599 Bl 

TITLE: Compositions and methods for treating viral infections 




□ 19. Document ID: US 6043347 A 

Ll: Entry 19 of 24 File: USPT Mar 28, 2000 

US-PAT-NO: 6043347 

DOCUMENT- IDENTIFIER: US 6043347 A 

TITLE : Compositions and methods for treating viral infections 

Br M 



| Full 


j Title j Citation j Front [ 


Review"] Clarification [ Date t 


Rett rence ! 


Sequence-:: 


1 Attachments 





Diaiiij Desc ! I rnsjpe 



3 of 4 



9/16/02 11 :26 AM 



hnp ; svcstbrs.SOO 



:tmC gi-bmaccum_qucn. 



Record List Display 



^nt ID' WO 9825647 Al jun is, 

j 20. Document ID. epab 

Ll: Entry 20 of 24 
PUB - NO : WO0098 2 56^X of RECEpT0R slGHMi I*S 

^"S^-lS^D^ MODULATION 




9/16/02 



Missing Post reply daia 



hup: wesibrs: 8002 bin cgi-bin accum_query.pl 



Data Missing 

This document resulted from a POST operation and has expired from the cache. If you wish you can 
repost the form data to recreate the document by pressing the reload button. 



9/16/02 11:27 AM 



Record Display Form 



*n doccnt=l&P doc l-PTKKWIC 

top: wcstbrs.8 ( X):tmg a tc.cxc||c&- ^P_ 





LI: Entry 



J 



File: DWPI 



Aug 20, 2001 



22 Of 24 



DERWENT- ACC -NO : 20 01 - 496 986 

^^^^^^^^ « ^ 

^^ bindl 9 , atitis C virus (HVC) and 

ab ° Ve ' °' 9 ' . „ - hi tor- CDSliJiliSi!^- 

KU^Tfeili 5" »1 -ve!o P « glycoprotein iD*^ 

SfCHANlSMOF ACTION 



9/16/02 11:27 AM 



hup. westbrs:SOO 



2bmcgi-bin accum__M^ cr > P 1 



Record List Display 




WEST 



"Senera'teCdi^tion 1 P" nt 
search Res* ■ Reco*)2n>^^ 



T",, Document ID: AU 200176623 A WO 200202631 Al 

-J ~ 1 ' File: DWPI 



Lis Entry 21 of 24 



Jan 14, 



2002 



DERWENT-ACC-NO : 20 02 - 15473 0 

TITLE : tcientifying U ? a^/ d Or e CD. o;ai structure of the 

infection, using the tnr jjaggj Ml 




r ^ AU2 „0,32262AWO2 r , 58 -A, ^ ^ 



□ 

Ll: Entry 22 of 24 



DERWENT-ACC-NO : 2001-496986 

S"02 2 D ERWENT INFORMATION LTD ^ 

v. -HtiB C containing substances^ « lar compounds, by 

I^hTbltlnarbinding ot n y jgMljMff^^^^^ 



_J File: DWPI 

Ll: Entry 23 of 24 

DERWENT-ACC-NO : 1999-264 018 

SS5SS? 'CONSENT INFORMATION LTD 



c receptor protein CD81 
TITLE : Hepatitis C recep 




-^ S ™2^«A-^ 8552MAEP948354A1 ^ 

j 24. Document ID. Ubot" J 

20020004210 Al 



9/16/02 11:27.- 



Record List Display 



http: \sestbrs:SlK)2 bin. cgi-bin accum query.pl 



LI: Entry 24 of 24 



File: DWPI 



Jul 23, 2002 



DERWENT - ACC - NO : 1998-348267 
DERWENT-WEEK: 200254 

COPYRIGHT 2 0 02 DERWENT INFORMATION LTD 

TITLE: Modulation of CD81 -mediated signal transduction - used for the treatment of 
e.g. allergic conditions, anaphylactic reactions, autoimmune disorders or bacterial 
or parasite infections 




Generate Collection I Print 



Term 


Documents 


CD81 .DWPI,EPAB,JPAB,USPT,PGPB. 


54 


CD81S 


0 


ANTISENSS 


0 


ANTISENS.DWPI,EPAB,JPAB,USPT,PGPB. 


21 


ANTISENSC.DWPI,EPAB,JPAB,USPT,PGPB. 


8 


ANTISENSE.DWPI,EPAB,JPAB,USPT,PGPB. 


15517 


ANTISENSEAND.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


ANTISENSED.DWPI,EPAB,JPAB,USPT,PGPB. 


19 


ANTISENSEDEOXYOLIGONUCLEOTIDE.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


ANTISENSEHES.DWPI,EPAB,JPAB,USPT,PGPB. 


1 


(CD81 SAME (ANTISENSS OR RIBOZYMS OR ANTIBODS OR 
INHIBIT$)).USPT,PGPB,JPAB,EPAB,DWPI. 


24 



There are more results than shown above. Click here to view the entire set- 



Display Format : 



Change Format 



Previous Page Next Page 



2 of : 



9/16/02 11:27 AM 



Record Display Form 



WEST 



j j Generate Collection | P" nt 



Lis Entry 23 of 24 



File: DWPI 



Oct 23, 2001 



DERWENT-ACC-NO : 1999-264018 

TooXkt information ltd 

TITLE : Hepatitis C receptor protein CD81 

Ba^s^Teg (7) . esenfc in . „l; ^^ofS'Sotein 

SUiS^AS'jfe^^gf f;:iaSi- of - k no W n HCV 
Sotfin^nat Sf to tLW protein; 

BMic^acyeg (8) : comprisi allowing ^^^^Suring 

^UL^anKbSefln^e sa.ple and a Known a.ount of a CL__ P 
the amounT^oTcrm bound; 

Basi^A^wa^tjrext (18) : raise antibodies^ which can then^ujed in ^ 

ICSo^ anfSn ' inS nllOTai.ed) . 

^•SSSn^™ - S S Treat HCV rnfection (oU-> • 



9/16/02 11:28 



Record Display Form 



http: \vestbrs:S002 bin gatc.cxc? 




:&.. =&p_Mcssagc=&pjioccm= l&p Joe I PTFKWIC 




_J j Generate Collection | Print 



Ll: Entry 20 of 24 



File: EPAB 



Jun 18, 1998 



DOCUMENT- IDENTIFIER : WO 9825647 Al 

TITLE: CALCIUM- INDEPENDENT MODULATION BY CD81 OF RECEPTOR SIGNALLING 



Abstract (1) : 

CHG DATE=19990617 STATUS =0>Calcium- independent CD81 inhi bition of IgE-mediated 
degranulation in mast cells, particularly through the Fc gamma RIII and Fc epsilon 
RI receptors, is described, as well as methods of inhibiting allergic processes. 



1 ofl 9/16/02 11:28 AM 



Record Display Form 



WEST 



j | Generate Collection 



Ll: Entry 15 of 24 



File: USPT 



Jul 23, 2002 



DOCUMENT - IDENTIFIER : U| J 6423501 L B2 Qn by CD81 of receptor signaling 

TITLE: calcium- independent negative y 

^^p2S?1.£^» 'anaphylaxis (WO reactions. « 
SiT^U activation in vivo. 

signaling comprising f »""™ c ^"^dU»t, 9 th e cell surface receptor to 
signal transduction. In . particular e^^ and Fc . gamma .riii . 
^^T^Tir^ independent „ecnod. 

^^".arvjreit (61= Qd o£ ^granulation c^rtsing^ ^ 

S^SSTcSr.lS' i^Lr^tniH^snol^ceptor. Xn another 
SSSTSi SSSTS'r-ici- independent method. 

SK^SS »S».Si S .c.epsilon.H! and regain, 
l^c^je^ 

inhibiting degranulation inducea cy istering to the mammal an effect 

^/entV h S icn SS^SE- mediated signal transduction. 

Briel^marxJIext («) : um indepe ndent method of enhancing cell surface 

^Ti^i^lf relates to a calcium P_ Ri _ med . ated signaling and 

reCePt TSS -Un /co^rising contacting a cell with ag 

^IbTt^-ediated signal transduction. 

Br^e^u Ml ary_Text ca lcium- independent method of enhancing 

SS^5S^i-i - SgSSa^fc^ediated hy the 
CD81-mediated signal transductio 



9/16/02 11:31 AM 



Record Display Form 



hup: wcstbrs:8002bmgate.exe?f 



=&p _ M cssagc=&p_doccn F l&P_docJ^TKKUIC 



to a calcium independent method 

°< e " h *^ri™"to thf— 1 an P «£f«cti« amount of agen 
g^ESS SgU .ransauction. 

triggered through Fc.epsiio ements were normalized ey ment to the 

fluorescence per m - .sup.3 during the course of t F (F . sub . 0) and 

fluorescence intensity IF) beginning of the ex pe Unes) toget hei 

average flourescence ^tensity q£ 1Q individual cell I resuits 

expressed as F/F.sub.O. T ^ s . hick Hues) and represent typ release 
wfth mean values for these cells ^ ^^^Jjtl except that 3 

obtained from five separate e p cQnfocal microscopy measure ^ 

from RBL-2H3 cells prepared cultures. FIG. »«- & (open 

Indicated periods of time. 

Diawir^Descr^^ ^tion of Pa-ive cutaneous anaphylaxis^ 

FlGsTto^TuBtr^gr^ showing injected with FI ^ mouse 

a fone^S - controls,- !0B, 

*, p<0.05, . P ,_ LFA . 10 controls). 
p=0.009 versus anti w« 

FI^^ 
fS^VSnS^ - SOI- 

petail^^^ recep tor (Fc • epsilo^RI) by "^^sa'Sd" 

^^ing^scIdT^hlr^erized by tyjosln.^ mediator. In order 

^ux^Tater, by dear J^/^^ ^SU^ly screened for 

to examine how ^.epsilon^RI sig ^ rane antigens was genera l 
monoclonal antibody to mast eel anu i a tion. Two degranulat ^^p^ 

inhibition of IgE-med la ted mast c immun0 precipitated a « r 2 ™ J tide sequence 
^ti^SL. desi r f basophilic leukemia (RBL-2H3) c^s^ys a P ound to be highly 
g^f^iTIcZinated rat baso P^^ pur ified immunoprecipitates f rat CD81 

obtained fro. 1A""«^ Si? "subsequent cloning and expressxon^^ 
homologous to ^^JZ^ITl^ and 5D1 recogn ze JB^____ 
cDNA from RBL-2H3 cont ir m ilon . RT _ me diated mast cell aeg 
crosslinking inhibits tc.ep 

r^tailed^escripti^^ receptor £or immunoglobulin E ^^ilon.RI) 

lii^nnT^ou^n-H^ of tyrosine kinases prior to c 

results in the coordinate acti interferi ng with the signali 9 ses that 

mobilization. Receptors capab . t tyrosine and inosito P ^bodies 

receptors, such as ^.epsilon ^ ion . It 1S shown herein 

results in diminished calcium ™ x . mediate d m fVtvrosine phosphorylation, 

recognizing CCJl^ibit Fc^ep gat ion-dependent tyrosine PP^^^^ 

surprisingly, without * ffe ^ ? synthesis. Furt ^^^Sif^^ 5 ^ 

calcium mobilization, or euK ag measured by ^cea P independent 

inhibit mast cell ^granulation i an unsuspected calcium » membr ane 

a-niphy-iaxis ^ s P°ff ece ^ r regulation which is accessible to eg 3^ ^ fae 
rrot:i y ns 0 an a d n on ge whi r ch C novel therapeutic approaches to 
based . 



9/16/02 11:31 AM 



2 of 8 



Record Display Form 



Detailed D escription Text (21) : 

CD81 is broadly expressed on hematopoietic cells (T and B lymphocytes, granulocytes, 
monocytes) and on some non-lymphoid tumors. The function of CD81 (or other TM4SF 
proteins) is incompletely understood, although CD81 appears to modulate the 
signaling of other membrane receptors. CD81 is found in the CD19/CD21 complex on B 
cells, and mAbs to CD81 or CD19 have been reported to reduce the threshold for B 
cell receptor signaling (Fearon and Carter, Annu. Rev. Immunol. 13:127-149 (1995)) 
and enhance B cell adhesion via VXA4 (Behr and Schriever, J. Exp. Med. 182:1191-1199 
(1995)). Consistent with a cost imulatory role in B cell receptor signaling, CD81 -/- 
mice express lower levels of CD19 on B cells which is proposed to contribute to a 
defect in humoral immunity (Maecker and Levy, J. Exp. Med. 185:1505-1510 (1997)). 
For T lineage cells, both stimulatory and inhibitory activities for anti -CD81 mabs 
have been reported (Secrist et al . , Eur. J. Immunol. 26:1435-1442 (1996); Todd et 
al., J. Exp. Med. 184:2055-2060 (1996); Oren et al . , Mol . Cell. Biol. 10:4007-4015 
(1990); and Boismenu et al . , Science 271:198-200 (1996)). CD81 ligation enhances 
IL-4 production from antigen-specific CD4 + T cells (Secrist et al . , Eur. J. Immunol. 
26:1435-1442 (1996)) and integrin activation and IL 2-dependent proliferation in 
human thymocytes (Todd et al . , J. Exp. Med. 184:2055-2060 (1996)). Alternatively, 
CD81 was originally called TAPA-1 (target of antiproliferative antibody) based on 
Inhibition of proliferation in human B cell lines by CD81 antibodies (Oren et al . , 
Mol. Cell. Biol. 10:4007-4015 (1990)). Some of these pleiotropic effects may stem 
from the potential signaling molecules with which CD81 has been reported to 
associate including CD4 , CD8, MHC class II, other TM4SF proteins, integrin VLA4 , and 
phosphatidylinositol 4-kinase (Wright and Tomlinson, Immunol. Today 15:588-594 
(1994); Imai et al . , J. Immunol. 155:1229-1239 (1995); Angelisova et al . , 
Immunogenetics 39:249-256 (1994); Mannion et al . , J. Immunol. 157:2039-2047 (1996); 
and Berditchevski et al., J. Biol. Chem. 272:2595-2598 (1997)). 

Detailed Description Text (22) : 

Mast cell Fc . epsilon . RI can be saturated with monoclonal IgE antibodies . In the 
absence of crosslinking by appropriate antigen, IgE binding to Fc . epsilon . RI does 
not activate mast cells. Monoclonal antibodies are purified from culture 
supernatants or mouse ascitic fluid (produced by injection of antibody -producing 
cells into immunocompromised mice by standard techniques, such as those described in 
Kohler and Milstein, Nature 256:495-497 (1975); Kozbar et al . , Immunology Today 4:72 
(1983); and Cole et al . , Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, 
Inc., pp. 77-96 (1985)). Crosslinking by the antigen (protein binding to the IgE) 
normally induces cell degranulation which can be quantitated by enzyme assay or 
radioactivity release assay. Antibody treatment of CD81 mast cells inhibits 
IgE-mediated degranulation; 20 ng of 5D1 monoclonal antibody per 10. sub. 5 RBL-2H3 
cells inhibits degranulation through IgE-mediated channels by greater than 75%. 

Detailed Description Text (23) : 

Mast cells are a major cell in allergic reactions. Thus, the present invention can 
be used to develop agents, e.g., antibodies, which inhibit the allergic process, as 
well as to develop compounds for the treatment of allergies, anaphylactic reactions 
and related diseases. Agents can also be developed which mimic the process of 
CD81 -mediated inhibition of mast cell degranulation. Anti -CD81 antibodies are more 
inhibitory than antibodies to other different proteins for IgE-mediated 
degranulation, particularly because anti -CD81 antibodies act directly and do not 
require secondary reagents. The work described herein can also be used to develop 
model systems for the study of activation of mast cells through the Fc . epsilon . RI 
receptor and to improve the therapeutic capability to modulate the function of these 
cells . 

Detailed Description Text (24) : 

Agents described herein can be anything which binds to or interacts with CD81 and 
induces (i.e., activates) or enhances CD8 1 -mediated signal transduction. For 
example, the agent can be a small molecule, a peptide, or a polyclonal or monoclonal 
antibody, such as an anti- CD81 antibody . In particular embodiments, the antibody is 
5D1 or 1A12 . 

Detailed Description Text (2 6) : 

The protein recognized by the degranulation - inhibitory 5D1 mAb was then identified. 
5D1 and a second degranulation- inhibitory mAb (1A12) recognized proteins of Mr 25 
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kDa. 5D1 and 1A12 blocked each others' binding to RBL-2H3 cells, although neither 
mAb inhibited IgE binding and, conversely saturation of Fc . epsi Ion . RI with IgE had 
no Effect on 1A12 binding, suggesting that 1A12 and 5D1 recognized the same protein 
(see FIG. 8) and that Fc . epsi Ion . RI and the 1A12/5D1 antigen were not co-localized 
on the cell membrane. Since mAb 1A12 was more effective at immunoprecipitat ion and 
on Western blots, it was used for protein purification. Batch preparations of 
RBL-2H3 extracts were immunoprecipitated with mAb 1A12, resolved on preparative 
SDS-PAGE and transferred to nitrocellulose for protein sequencing. Peptide sequence 
obtained from Lys-C digests of 1A12 immunoprecipitates is shown aligned with 
homologous sequences from mouse and human CD81 in FIG. 5. Based on these data, rat 
CD81 was cloned from a RBL-2H3 cDNA library using mouse CD81 cDNA as a probe and 
e^essed in the mouse mast cell line C1-MC/C57.1 (Young et al . , Proc . Natl. Acad, 
Sci. USA 84:9175-9179 (1987)). FACS profiles of C1.MC/C57.1 transf ectants are shown 
in FIG. 8; both degranulat ion - inhibitory mAbs 1A12 and 5D1 recognized rat CD81. 

Detailed Description Text (27) : 

To target the site of CD81 inhibition of degranulation, the effect of CD81 
antibodies on the earliest events of Fc . epsilon . RI signal transduction, i.e. 
tyrosine phosphorylation of proteins by activated, nonreceptor tyrosine kinases 
including Lyn and Syk, and calcium mobilization (Jouvin et al . , J. Biol. Chem. 
269-5918-5925 (1994); Penhallowet al . , J. Biol. Chem. 270:23362-23365 (1995); 
Scharenberg et al . , EMBO J. 14:3385-3394 (1995); Lin et al . , Cell 85:985-995 (1996)) 
was examined. In these experiments, IgE-saturated RBL-2H3 cells were pretreated with 
purified anti -CD81 prior to triggering with DNP-HSA for the indicated periods of 
time, followed by extraction and immunoprecipitation of total 
tyrosine-phosphorylated proteins. No major changes in the pattern of 
Fc .epsilon. Rl-induced tyrosine phosphorylation were detected with anti -CD81 
treatment prior to antigen triggering. Incubation of RBL-2H3 cells with 5D1 alone 
(no antigen triggering) did not induce detectable tyrosine phosphorylation. 



Detailed Description Text (2 8) : , 
The effect of anti -CD81 on Fc . epsilon . RI - induced calcium mobilization was monitored 
on individual, adherent RBL-2H3 cells by confocal microscopy in cells loaded with 
calcium dye fluo-3. As shown in FIG. 9A, no inhibition of Fc . epsilon . RI -induced 
calcium mobilization in anti -CD81 treated versus controls was observed by confocal 
microscopy, despite inhibition of degranulation under these conditions (FIG. 9B) . 
Anti -CD81 pretreatment had no effect on calcium release from intracellular stores m 
cells triggered in Ca.sup.2+ -free buffer containing 0.5 mM EGTA or on 
pre-triggering baseline values. Similar results were also obtained with RBL-2H3 
triggered through Fc . epsilon . RI in suspension using a spectrophotometer. In separate 
experiments, anti -CD81 mAb 5D1 did not inhibit leukotriene C . sub . 4 (LTC.sub.4) 
production induced by DNP-HSA/ IgE stimulation (FIG. 9C) . LTC4 production is 
dependent on activation of phospholipase A2 (tyrosine kinase and calcium-dependent) 
and is regulated by PMA-sensitive , protein kinase C isozymes (Currie et al . , 
Biochem. J. 304:923-928 (1994)); Ali et al . , J. Immunol. 153:776-788 (1994)). These 
data suggest that CD81 acts independently of early tyrosine phosphorylation and 
calcium mobilization events which are critical for mast cell degranulation. 

Detailed Description Text (30) : t 
CD81 differs from these inhibitory receptors in three important ways. First, unlike 
other inhibitory receptors, CD81 inhibits Fc . epsilon . RI -mediated degranulation while 
leaving both tyrosine phosphorylation and calcium mobilization apparently 
unaffected. While these results cannot exclude a very selective inhibition of kinase 
activity by CD81 antibodies, it is clear that no detectable effect is found on 
tyrosine kinase-sensitive calcium mobilization of LTC.sub.4 production. Second, CD81 
belongs to a different structural class of proteins than the other inhibitory 
receptors. CD81 is a TM4SF protein with four transmembrane spanning segments, two 
extracellular loops, two short cytoplasmic tails, and a short intracellular loop 
between transmembrane segments 2 and 3 (Wright and Tomlinson, Immunol. Today 
15:588-594 (1994)). Third, the cytoplasmic tails of CD81 lack ITIM motifs. While 
there is an ITIM-like sequence (GCYGAI) in the short intracellular loop between 
transmembrane segments 2 and 3, there is no evidence that this site is 
phosphorylated by tyrosine kinases or capable of binding to SH2 domains. 

Det ail ed D escription Text (31) : 
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In order to assess the activity of anti -CD81 in Fc . eps i Ion . RI signaling in normal 
mast cells, the passive cutaneous anaphylaxis (PCA) model, a classic system for 
studying mast cell activation in vivo (Wershil et al . , J. Immunol. 154:13 91-13 98 
(1995); Dombrowicz et al . , J. Clin. Invest. 99:915-925 (1997)), was chosen. In these 
experiments, rats were injected intradermal ly with IgE mixed with anti -CD81 mAb 5D1 
(IgGl) or with class -matched mouse (IgGl) as control (FIG. 10A) . Additional rats 
received anti-DNP IgE alone into the skin at time 0, followed by a second injection 
(buffer, 5D1, or anti-rat LFA-l.beta. (IgGl)) (FIG. 10B) into IgE-injected sites 21 
hours after IgE injections. Twenty four hours after IgE priming, rats received 1 mg 
of antigen intravenously (DNP-HSA containing 1% Evan's blue dye). Mast cell 
activation through Fc . epsi Ion . RI in PCA results in the release of several vasoactive 
substances which act to increase vascular permeability, a property which is 
quantified by local accumulation of the Evan's blue dye from the vasculature into 
the sites of IgE injections. These results are expressed as .mu.g Evan's blue 
converted from A. sub. 610 measurements of f ormamide-extracted tissue biopsies 
(Dombrowicz et al . , J. Clin. Invest. 99:915-925 (1997)). As shown in FIG. 10A, 
coinjection of anti -CD81 mAb 5D1 during IgE priming significantly inhibited 
IgE-dependent PCA reactions (p=0.024) compared to class -matched controls. 

Detailed Description Text (32) : 

To limit the possibility of non-specific suppression of PCA reactions due to tissue 
deposition of IgG.sub.l mAbs, these experiments were repeated by injecting anti -CD81 
mAb 5D1 or anti -LFA- 1 . beta . (CD18) into the IgE-injected sites 3 hours before 
antigen administration. LFA-l.beta. is expressed on mast cell lines including 
RBL-2H3 but ant i -LFA- 1 . beta . has no effect on Fc . epsi Ion . RI -mediated degranulat ion 
in RBL-2H3 cells (Weber et al . , Scand. J. Immunol. 45:471-481 (1997)). Similar to 
coinjection of IgE and IgG.sub.l mAbs, separate injections of anti -CD81 yielded 
significant inhibition of PCA reactions compared to ant i -LFA- 1 . beta . controls (FIG . 
10B) . 

Detailed Description Text (33) : 

Thus, it is demonstrated herein that CD81 is a novel inhibitory receptor for 
Fc . epsilon . RI . The observation that CD81 acts on calcium- independent events required 
for mast cell degranulation distinguishes CD81 from previously described inhibitory 
receptors, such as Fc . gamma . Rllbl and KIR, which act upstream of calcium influx. 
Anti -CD81 mAbs also inhibited IgE-dependent PCA reactions, which suggests the CD81 
pathway is present in normal mast cells and capable of being engaged to inhibit mast 
cell responses in vivo. Therefore, the CD81 inhibitory pathway can be utilized in 
therapeutic strategies aimed at intervention of allergic responses. 

Detailed Description Text (34) : 

RBL-2H3 cells express Fc . epsilon . RI , CD81 and endogenous rat Fc . gamma . RIII 
receptors. However, no high-affinity reagent ( antibody ) is available to trigger the 
Fc. gamma. RIII receptors on RBL-2H3; the 2.4G2 antibody (anti-mouse 
Fc. gamma. RII/Fc. gamma. RIII) was used for this purpose. To demonstrate that CD81 
stimulation inhibits degranulation induced through Fc . gamma . RI II signaling as it 
does for Fc . epsilon . RI , murine Fc . gamma . RIII . alpha . chain cDNA was expressed in 
RBL-2H3 cells. 

Detailed Description Text (35) : 

Fc . gamma . RIII binding of IgG is detectable only when IgG is present in the form of 
IgG-containing immune complexes which crosslink Fc . gamma . RIII receptors and initiate 
intracellular signals. One of the methods of triggering Fc . gamma . RIII is through 
stimulation with crosslinked anti -Fc . gamma . RIII antibodies . FIG. 12 shows the 
results when RBL-2H3 and Fc . gamma . RI I I - transf ectants of RBL-2H3 were loaded with 
.sup. 3 H-serotonin in the presence (DNP-HSA stimulation) or absence (immune complex 
stimulation) of DNP-specific IgE. After overnight incubation, cells were washed and 
incubated with culture media or media containing 200 ng of anti-rat CD81 mAb 5D1 
prior to triggering with optimized concentrations of DNP-HSA or with preformed 
immune complexes of 2 . 4G2/anti - rat IgG F (ab ' ) . sub . 2 . Degranulation was allowed to 
proceed for 30 minutes at 37. degree. C. and released . sup . 3 H-serotonin was 
quantitated by scintillation counting. As shown in FIG. 12, DNP-HSA induces 
IgE-mediated degranulation in all four cell lines which is inhib it able by anti-CD81 
mAb 5D1 . 2 . 4G2/ant i -rat IgG F(ab')2 preformed complexes, but not anti -rat IgG F(ab)2 
alone, induce degranulation only in cells expressing mFc . gamma . RII I receptors 
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(RBL-2H3 transf ectants A10, D10 and Hll), a process which is also in hibitable by 
preincubation with 5D1 . This data provides the identification of CD8JL as a common 
inhi bitor of both Fc . epsilon . RI and Fc . gamma . RI I I . 

D erailed Description Text (36) : 

Accordingly, the present invention relates to a method of inhib iting or enhancing 
cell surface receptor signaling, e.g., Fc . epsilon . RI -mediated or 
Fc .gamma . RIII -mediated signaling. The method of inhibiting cell surface receptor 
signaling comprises contacting a cell with an effective amount of an agent which 
enhances or induce s_CD8_l -mediated signal transduction. Alternatively, the method can 
be a method of inhibiting cell surface receptor signaling in a mammal, comprising 
administering to the mammal an effective amount of an agent which enhances or 
induces CD8JL- mediated signal transduction. Appropriate cells are any cell type which 
expresses or has been designed to express (e.g., by transfection or genetic 
engineering) both CD81 and a suitable cell surface receptor. 

Deta iled Description Text (38) : 

The method of enhancing cell surface receptor signaling comprises contacting a cell 
with an effective amount of an agent which inhibits or prevents CD81 -mediated signal 
transduction. Alternatively, the method can be a method of enhancing cell surface 
receptor signaling in a mammal, comprising administering to the mammal an effective 
amount of an agent which inhibits or prevents CD81 -mediated signal transduction. It 
may be clinically beneficial to enhance cell surface receptor signaling in a mammal, 
or the functional results thereof, such as degranulation, in conditions where an 
inflammatory response and/or release of leukotrienes and cytokines is beneficial, 
such as in host defense against parasites and bacteria. 

Detailed Descr iption Text (40) : 

As used herein, " inhibit " is intended to encompass any qualitative or quantitative 
reduction in a measured effect or characteristic, including complete prevention, 
relative to a control. As also used herein, "enhance" is intended to encompass any 
qualitative or quantitative increase in a measured effect or characteristic relative 
to a control. An "effective amount" of a given agent is intended to mean an amount 
sufficient to achieve the desired effect, e.g., the desired therapeutic effect, 
under the conditions of administration, such as an amount sufficient for inhibition 
or enhancement of CD81 -mediated signal transduction. 



Detailed D e scription Text (41) : 

The present invention also relates to preparations for use in the inhibition or 
enhancement of cell surface receptor signaling, and the treatment of allergic 
diseases and inflammatory disorders, the preparation including an inhibitor or 
promoter of CD81 -mediated signal transduction, together with a physiologically 
acceptable carrier and optionally other physiologically acceptable adjuvants. 

Detailed Descri ption Text (42) : 

According to the method, a therapeutically effective amount of one or more agents 
(e.g., a preparation comprising an inhibitor or promoter of CD8J1 -mediated signal 
transduction can be administered to an individual by an appropriate route, either 
alone or in combination with another drug. 

Detailed Description T ext (46) : 

The invention also pertains to assays for identifying agents which enhance or 
inhibit calcium independent CD81 -mediated signal transduction. The assay comprises 
combining a cell bearing CD81 with an agent to be tested, under conditions suitable 
for signal transduction by CD8JL . The level or extent of CD81-mediated signal 
transduction can be measured using standard methods and compared with the level or 
extent of jC^8JL-mediated signal transduction in the absence of the agent (control) . 
An increase in the level or extent of CD81 -mediated signal transduction relative to 
the control indicates that the agent is a promoter of CD81-mediated signal 
transduction; a decrease in the level or extent of CD81 -mediated signal transduction 
relative to the control indicates that the agent is an inhibitor of CD81 -mediated 
signal transduction. 

Det ailed Descriptio n Text (47) : 

Inhibitors or promoters of CD81 -mediated signal transduction, e.g., those identified 
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by methods described herein, can be assessed to determine their effect on cell 
surface receptor signaling. Inhibit ors or promoters of CD81 -mediated regulation of 
cell surface receptor signaling can be, for example, small molecules, antibodies 
and/or peptides. A cell bearing CD81 and an appropriate cell surface receptor (e.g., 
Fc.epsilon.RI or Fc . gamma . RIII) are combined with an inhibitor or promoter of 
CD81 -mediated signal transduction under conditions suitable for signal transduction 
by~both CD81 and the cell surface receptor. The level or extent of cell surface 
receptor signaling can be measured using standard methods and compared with the 
level or extent of cell surface receptor signaling in the absence of the inhibitor 
or promoter (control) . An increase in the level or extent of cell surface receptor 
signaling relative to the control indicates that the agent is a promoter of cell 
surface receptor signaling; a decrease in the level or extent of cell surface 
receptor signaling relative to the control indicates that the agent is an inhibitor 
of cell surface receptor signaling. 

Detail ed Desc ription Text (55) : 

From 3 separate fusions, a total of 2160 wells were plated and 622 supernatants from 
wells with hybridoma growth were screened by FACS for reactivity with RBL-2H3 cells. 
In all, 283/622 (45%) elicited detectable reactivity by FACS with membrane antigens 
of RBL-2H3. The screening of RBL-2H3 -reactive mAbs by serotonin release assay lead 
to the identification of 1A12 (IgG.sub.2b) and 5D1 (IgG. sub. 1) , which were 
characterized further. Rat CD81 transf ectants of were stained with purified 1A12 and 
5D1 (1 .mu.g/10. sup. 6 cells), counterstained with goat anti-mouse F(ab').sub.2 
-specific antibody and analyzed by flow cytometry on a FACS can . RTM . flow cytometer. 

Detailed Description Text (60) : 

RBL-2H3 cells were cultured in routine culture medium in spinner flasks to a cell 
density of approximately 10. sup. 6 /ml, harvested by centrif ugation and washed twice 
with cold PBS . Washed cells were extracted in 0.5 M K.sub.2 HPO.sub.4 (pH 7.5) with 
proteinase inhibitors (10 .mu.g/ml pepstatin, 5 .mu.g/ml leupeptin, and 10 .mu.g/ml 
aprotinin) at 50 . times . 10 . sup . 6 /ml for 60 minutes at 4. degree. C. with frequent 
mixing. N-octyglucoside (10 mM) was added during the extraction to ensure protein 
solubility. Post-nuclear lysates were prepared by centrif ugation at 15 , 000 . times . g 
for 20 minutes at 4. degree. C. Lysates were then passed through 0.2 mM filters to 
remove residual debris and passed several times over protein G-Sepharose coupled to 
1A12 (2 mg/ml bed volume) , washed with PBS (10 mM n-octylglucoside) and eluted with 
0.2 M glycine. Tris-neutralized, concentrated extracts were reduced with 
.beta. -mercaptoethanol, resolved on 12.5% preparative SDS-PAGE and transferred to 
Immobilon. sup . SQ (Millipore, Bedford, Mass.). The membrane was stained with amido 
black and the Mr 25 kDa band was excised, eluted, alkylated and digested overnight 
with Lys-C. Peptides were separated by reverse phase-HPLC and the peptide peak 
eluting at 36 minutes was sequenced. Subsequent cloning and expression of rat CD81 
cDNA from RBL-2H3 confirmed that 1A12 and 5D1 recognize rat CD81 and that CD81 
crosslinking inhibits Fc . epsilon . RI -mediated mast cell degranulation . 

Detailed Description Text (69) : 

RBL-2H3 cells express Fc.epsilon.RI, CD81 and endogenous rat Fc .gamma . RIII 
receptors. However, no high-affinity reagent ( antibody ) is available to trigger 
these receptors on RBL-2H3; the 2 . 4G2 antibody (anti -mouse 

Fc, gamma. RII/Fc. gamma. RIII) was used for this purpose. To demonstrate that CD81 
stimulation inhibits degranulation induced through Fc . gamma . RIII signaling as it 
does for Fc.epsilon.RI, murine Fc . gamma . RIII . alpha . chain cDNA was expressed in 
RBL-2H3 cells. FcR. gamma. cDNA was cotransf ected to assist in the surface expression 
of Fc . gamma .RIII complexes. In FIGS. 11A-11D, the histograms of 3 stable mouse 
Fc. gamma. RIII RBL-2H3 transf ectants are shown after staining with 2.4G2 and 
FITC-anti-rat IgG. Untransf ected RBL-2H3 cells exhibit no detectable binding of 
2.4G2 (FIG. 11A) . 

D etail ed D escriptio n Text (70) : 

Fc. gamma. RIII binding of IgG is detectable only when IgG is present in the form of 
IgG-containing immune complexes which crosslink Fc .gamma .RIII receptors and initiate 
intracellular signals. One of the methods of triggering Fc . gamma . RIII is through 
stimulation with crosslinked anti -Fc , gamma . RIII antib odies . In FIG. 12, RBL-2H3 and 
Fc .gamma . RHI-transf ectants of RBL-2H3 were loaded with .sup. 3 H-serotonin in the 
presence (DNP-HSA stimulation) or absence (immune complex stimulation) of 
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Transmembrane -4 superfamily proteins associate with activated protein 
kinase C (PKC) and link PKC to specific beta(l) integrins . 
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Translocation of conventional protein kinases C (PRCs) to the plasma 
membrane leads to their specific association with transmembrane-4 
superfamily (TM4SF; tetraspanin) proteins (CD9 , CD53, CD81, CD82, and 
CD151) , as demonstrated by reciprocal co-immunoprecipitation and covalent 
cross-linking experiments. Although formation and maintenance of TM4SF-PKC 
complexes are not dependent on integrins, TM4SF proteins can act as linker 
molecules, recruiting PKC into proximity with specific integrins. Previous 
studies showed that the extracellular large loop of TM4SF proteins 
determines integrin associations. In contrast, specificity for PKC 
association probably resides within cytoplasmic tails or the first two 
transmembrane domains of TM4SF proteins, as seen from studies with chimeric 
CD 9 molecules. Consistent with a TM4SF linker function, only those 
integrins (alpha { 3 ) beta { 1) , alpha ( 6) beta ( 1) , and a chimeric "X3TC5 " 
alpha (3) mutant) that associated strongly with tetraspanins were found in 
association with PKC. We propose that PKC-TM4SF-integrin structures 
represent a novel type of signaling complex. The simultaneous binding of 
TM4SF proteins to the extracellular domains of the integrin alpha (3) 
subunit and to intracellular PKC helps to explain why the integrin alpha3 
extracellular domain is needed for both intracellular PKC recruitment and 
PKC-dependent phosphorylation of the alpha (3) integrin cytoplasmic tail. 
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CD81, also known as target of the antiproliferative antibody, is 
known to be expressed in astrocytes and involved in cell adhesion and, 
recently, we demonstrated its induction exclusively in the accumbens 
following cocaine. In the present study, the sensitivity of CD81 -deficient 
mice to behavioral effects of cocaine was evaluated. It was found that 
CD81-def icient mice exhibited altered sensitivity to cocaine as assessed in 
the place preference conditioning paradigm and locomotor activity. This 
deficit in place preference conditioning was not accompanied by a deficit 
in acquisition or retention of water maze behavior. In addition, CD81 
knockout mice exhibited higher levels of nucleus accumbens dopamine as 
compared to their controls. These observations are discussed in the context 
of the role of CD81 in cocaine-mediated behaviors. 
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By associating with specific partner molecules and with each other, the 
tetraspanins are thought to assemble multimolecular complexes that may be 
especially relevant with respect to metastasis. We have previously 
identified a 135-kDa molecule (CD9P-1) as a major molecular partner of CD 9 
in cancer cell lines. This molecule was identified, after immunoaf f inity 
purification and mass spectrometry analysis, as the protein encoded by the 
KIAA1436 gene and the human ortholog of a rat protein known as FPRP. 
Cross -linking experiments detected a complex of the size of CD 9 plus 
CD9P-1, showing that these glycoproteins directly associate with each 
other, probably in the absence of any other molecule. The use of chimeric 
CD9/CD82 molecules revealed the role of the second half of CD9, comprising 
the large extracellular loop and the fourth transmembrane domain. CD9P-1 
was also shown to form separate complexes with CD81 and with an 
unidentified 175-kDa molecule. It also associated with other tetraspanins 
under conditions maintaining tetraspanin/tetraspanin interactions. The 
identification of a protein strongly linked to the tetraspanin web and the 
production of a specific monoclonal antibody will help to further 
characterize the role of this "web" under physiological and pathological 
conditions . 
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Sequence-specific interaction between the disintegrin domain of mouse 
ADAM 3 and murine eggs: role of betal integrin-associated proteins CD9 , 
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ADAM 3 is a sperm surface glycoprotein that has been implicated in 
sperm-egg adhesion. Because little is known about the adhesive activity of 
ADAMs, we investigated the interaction of ADAM 3 disintegrin domains, made 
in bacteria and in insect cells, with murine eggs. Both recombinant 
proteins inhibited sperm-egg binding and fusion with potencies similar to 
that which we recently reported for the ADAM 2 disintegrin domain. Alanine 
scanning mutagenesis revealed a critical importance for the glutamine at 
position 7 of the disintegrin loop. Fluorescent beads coated with the ADAM 
3 disintegrin domain bound to the egg surface. Bead binding was inhibited 
by an authentic, but not by a scrambled, peptide analog of the disintegrin 
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Astrocytes respond to contact with neurons by cell -cycle arrest and 
complex process formation. In our effort to discover the molecular 
mechanisms that underlie this phenomenon we have identified a known 
tetraspanin, CD81, as a critical component of astrocyte responses to 
neuronal differentiation signals. Here we show that CD81 is expressed on 
the surface of the astrocyte and that its expression level can be modulated 
by contact with neurons. Further, using three separate antibodies, 
2F7, Eatl, and Eat2, which recognize unique epitopes in the extracellular 
domains of the CD81 protein, we show that there is a unique domain, 
recognized by Eatl, that is required for astrocyte cell-cycle withdrawal in 
response to neurons. This is likely due to conformational changes in the 
CD81 molecule, as inclusion of 2F7 actually augments neuron- induced 
astrocyte growth arrest. The critical nature of CD81 in normal 
astrocyte-neuron biology was confirmed by using mice in which CD81 had been 
deleted by homologous recombination. Astrocytes null at the CD81 locus were 
blind to the proliferative arrest encoded on the neuronal cell surface. 
Taken together, these data strongly suggest that CD81 is a critical 
regulator of neuron-induced astrocytic differentiation. Copyright 2001 
Academic Press. 
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CD81 (TAP A ), a member of the tetraspanin family of proteins, is 
upregulated by astrocytes and microglia after traumatic injury to the rat 
central nervous system (CNS) . To further understand the role of CD81 in the^ 
microglial response to injury, we analysed the functional effects of a CD81 

antibody. , AMP1, on cultured rat microglia. We found that AMPl^ •• 

suppressed microglial proliferation in a dose -dependent manner. 
Furthermore, AMP1 stimulated myelin phagocytosis, probably by opsonizing 
the myelin. The phagocytosis of latex beads, as well as the production of 
nitric oxide, were not significantly influenced by AMP1 . These data 
indicate that CD81 is involved in an important subset of microglial 
effector functions after CNS injury. 
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CD81 is expressed on human T cells at all stages of development. CD81 is 
physically associated with CD4 and CD 8 and antibodies against CD81 
generate signals which influence thymocyte adhesion and proliferation. Here 
we evaluate the function of CD81 on mature T cells. We employ a system in 
which B cells present superantigen to autologous T cells and find that 
anti-CD81 promotes T cell-B cell collaboration. Anti-CD81 induces T cell-B 
cell adhesion of peripheral blood lymphocytes which is partially mediated 
by LFA-1. CD81 engagement promotes LFA- 1 -dependent T cell activation, IL-2 
production and proliferation. The antibody 5A6 was uniquely potent in 
exerting these effects compared to another antibody to CD81 or to 
antibodies that react with other tetraspanins expressed on T cells, 
anti-CD53 or anti-CD82. CD81-derived signals rapidly induce high-avidity 
LFA-1 as measured by cell binding to recombinant I CAM- 3 -coated fluorescent 
microspheres or by cell adhesion to ICAM-3 -coated plastic. 5A6 activation 
of LFA-1 does not expose the high-affinity conformation epitope recognized 
by monoclonal antibody 24 . 
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Mechanisms determining the chronicity or the pattern of clinical course 
of hepatitis C virus (HCV) infections have not been clarified. Recently, 
CD81 was reported to bind the E2 protein of HCV and was suggested to 
function as a cellular receptor for HCV. Accordingly, the hypothesis was 
examined that CD81 polymorphism, if it exists, might correlate with certain 
clinical courses of HCV infection. CD81 cDNA sequences were determined from 
peripheral blood mononuclear cells (PBMCs) . Twenty-four Japanese subjects 
were enrolled initially as follows: patients with chronic hepatitis C 
without cirrhosis (n = 3), patients with cirrhosis (n = 3), patients with 
cirrhosis complicated by hepatocellular carcinoma (HCC) (n = 3), patients 
with persistent HCV viremia without ALT elevation (n = 3) , those with 
positive anti-HCV antibodies without evidence of HCV viremia (n = 3), 
and healthy volunteers (n = 9) . In all PBMCs samples analyzed, no 
polymorphism was found in the CD81 cDNA sequence. The sequence was 
different, however, from the one reported previously at three nucleotide 
positions: a transversion to thymine instead of cytosine at nt 1130, a 
deletion at nt 1206, and a guanine insertion at nt 71. Subsequently, CD81 
cDNA sequences from PBMCs and HCC tissue were compared among the other 6 
patients with chronic hepatitis C bearing HCC. A comparative study of the 
CD81 sequences from HCC and PBMCs revealed that various nucleotide 
mutations existed only in the HCC samples in 3 out of 6 patients. Several 
mutations in the 3' non-coding region of CD81 cDNA were observed 
exclusively in HCC tissue suggesting its possible role in 
hepatocarcinogenesis . Because of the absence of polymorphisms, however, 
CD81 is unlikely to affect the progression of chronic hepatitis C in terms 
of chronicity, hepatitis activity, or disease stage. 
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Up-regulat ion of CD81 (target of the antiproliferative antibody; 
TAP A ) by reactive microglia and astrocytes after spinal cord injury 
in the rat . 
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We examined the expression of CD81 (also known as TAPA, or target 
of the antiproliferative antibody) after traumatic spinal cord injury 
in the rat. CD81, a member of the tetraspanin family of proteins, is 
thought to be involved in reactive gliosis. This is based on the 
antiproliferative and antiadhesive effects of antibodies against CD81 
on cultured astrocytes, as well as its up-regulation after penetrating 
brain injury. CD81 expression following dorsal hemisection of the spinal 
cord was determined immunohistochemically at time points ranging from 1 day 
to 2 months postlesion (p.l.). In the unlesioned cord a low background 
level of CD81 was observed, with the exception of the ependyma of the 
central canal and the pia mater, which were strongly CD81-positive . One day 
p.l., CD81 was diffusely up-regulated in the spinal cord parenchyma 
surrounding the lesion site. From 3 days onward, intensely CD81-positive 
round cells entered the lesion site, completely filling it by 7 days p.l. 
Staining with the microglial markers OX-42 and Ibal revealed that these 
cells were reactive microglia/macrophages. At this time, no significant 
CD81 expression by GFAP-positive reactive astrocytes was noted. From the 
second week onward, CD81 was gradually down-regulated; i.e., its spatial 
distribution became more restricted. The CD81-positive 

microglia/macrophages disappeared from the lesion site, leaving behind 
large cavities. After 2 months, astrocytes that formed the wall of these 
cavities were strongly CD81-positive . In addition, CD81 was present on 
reactive astrocytes in the dorsal funiculus distal from the lesion in 
degenerated white matter tracts. In conclusion, the spatiotemporal 
expression pattern of CD81 by reactive microglia and astrocytes indicates 
that CD81 is involved in the glial response to spinal cord injury. 
Copyright 2000 Wiley-Liss, Inc. 
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We compared the ability of two closely related truncated E2 glycoproteins 
(E2(660)) derived from hepatitis C virus (HCV) genotype la strains Glasgow 




(Gla) and H77c to bind a panel of conformation-dependent monoclonal 
antibodies (MAbs) and CD81. In contrast to H77c, Gla E2 (660) formed 
disulf ide-linked high molecular mass aggregates and failed to react with 
conformation-dependent MAbs and CD81. To delineate amino acid (aa) regions 
associated with protein aggregation and CD81 binding, several Gla-H77c 
E2(660) chimeric glycoproteins were constructed. Chimeras CI, C2 and C6, 
carrying aa 525-660 of Gla E2(660), produced disulf ide- linked aggregates 
and failed to bind CD81 and conformation-dependent MAbs, suggesting that 
amino acids within this region are responsible for protein misfolding. The 
presence of Gla hypervariable region 1 (aa 384-406) on H77 £2(660), chimera 
C4, had no effect on protein folding or CD81 binding. Chimeras C3 and C5, 
carrying aa 384-524 or 407-524 of Gla £2(660), respectively, were 
recognized by conformation-dependent MAbs and yet failed to bind CD81, 
suggesting that amino acids in region 407-524 are important in modulating 
CD81 interaction without affecting antigen folding. Comparison of Gla and 
H77c E2(660) aa sequences with those of genotype la and divergent genotypes 
identified a number of variant amino acids, including two putative N-linked 
glycosylation sites at positions 476 and 532. However, introduction of 
G476N-G478S and/or D532N in Gla E2 (660) had no effect on antigenicity or 
aggregation. 
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Since recombinant envelope glycoprotein E2 of hepatitis C virus (HCV) 
binds to CD81 on human and chimpanzee cells, it has been suggested that 
CD81 may be a receptor for HCV. Humans and chimpanzees are the only species 
known to be susceptible to HCV infection. E2 has been reported not to bind 
to CD81 of the African green monkey, mouse, or rat, suggesting that binding 
of HCV to CD81 is species specific and may determine susceptibility to 
infection with HCV. We investigated the interaction between E2 of HCV and 
CD81 of tamarins, a group of small New World monkeys frequently used for 
the study of human viruses. Tamarins are not susceptible to HCV infection. 
Nonetheless, we found that three different forms of HCV E2 (intracellular, 
secreted, and cell surface-displayed) bound more efficiently to recombinant 
tamarin CD81 than to human CD81, as determined by ELISA and 
immunofluorescence. The affinity of the interaction was approximately 
10-fold higher for tamarin than for human CD81. Binding of E2 to CD81 on 
cultured or primary tamarin cells was demonstrated by flow cytometry. In 
contrast to previous reports, there was also a low-affinity interaction 
between E2 and African green monkey CD81. Thus, the HCV E2 interaction with 
CD81 is not limited to humans and chimpanzees and does not predict 
susceptibility to HCV infection. 
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^St^lc^iSuty of hepatitis C virus (HCV, envelope proteins El 
and E2 complicates the identification of protective antibodies^ In an 
attempt to identify antibodies to E2 proteins from divergent 9 , 
Isoldes we produced HCV E2 recombinant proteins from individuals infected 
with HCV genotypes la, lb, 2a, and 2b. These proteins were then used to 
characterize 10 human monoclonal antibodies (HMAbs ) produced from 
peripheral B cells isolated from an individual infected with HCV genotype 
S Nine of the antibodies recognize conformational epitopes within 
hcv E2 Six HMAbs identify epitopes shared among HCV genotypes la, lb, 2a, 
2b" Six including five broadly reactive HMAbs, could inhibit binding 
of HCV E 2 1X of in genotypes la, lb, 2a, and 2b to human CD81 when E2 and the 



of HCV t,Z Oi geauuypcD j.^, , , ^1 „ f 

antibody were simultaneously exposed to CD81. Surprisingly, all of 
tie anybodies that inhibited the binding of E2 to CD81 retained the 
ability to recognize preformed CD81-E2 complexes generated with some of the 
same recombinant E2 proteins . Two antibodies that did not recognize 
preformed complexes of HCV la E2 and CD81 also inhibited binding of HCV la 
virions to CD81. Thus, HCV-infected individuals can produce 

I-vw^-i.- rt^r recoanize conserved conformational epitopes and 
KXS "he bLdinr of Hcv to CD81. The inhibition is mediated via 
T£oly bLding to 9 epitopes outside of the CD81 bind ng site in E 
possibly by preventing conformational changes m E2 that are required 
CD81 binding. 
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The antibody response to the envelope proteins of hepatitis C virus 
(HCV) may play an important role in controlling the infection To allow 
Secula/ analyses of protective antibodies , - isol ated human 
monoclonal antibodies to the E2 envelope glycoprotein of HCV from a 
combinatorial Fab library established from bone marrow of a chronically 
HC^inrected patient. Lti-E2 reactive clones were selected using 
recombinant B2 protein. The bone marrow donor carried HCV genotype 2b, and 
recombinant P n was of genotype la . The antibody clones were 

expressed as Fab fragments in E. coli, and as Fab fragments and IgGl in CHO 
en different antibody clones were characterized, and shown 



to have high affinity for E2 , genotype la. Three clones also had high 
affinity for E2 of genotype lb. They all bind to conformation-dependent 
epitopes. Five clones compete for the same or overlapping binding sites, 
while two bind to one or two other epitopes of E2 . Four clones 
corresponding to the different epitopes were tested as purified IgGl for 
blocking the CD81-E2 interaction in vitro; all four were positive at 
0.3-0.5 microg/ml. Thus, the present results suggest the existence of at 
least two conserved epitopes in E2 that mediate inhibition of the E2-CD81 
interaction, of which one appeared immunodominant in this donor. 
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The alpha replicons of the multi -replicon plasmids pGSH500 and pLV1402 
have been characterized by DNA sequence analysis. Analysis of the DNA 
sequence of a 3672 bp HIN:dIII fragment from pFDTlOO, which contains the 
pGSHSOO alpha replicon, revealed similarity to a number of replicons 
belonging to, or related to, those of the IncFII family. The replicon 
region contains copA, tapA, repA and oriR, and replication initiation 
and termination sites are related to those from the IncFII replicon of Rl . 
A copB gene was found to lie upstream of the HIN:dIII site in the parental 
plasmid pGSH500. Downstream of oriR, a 707 bp region shows 72.6% identity 
to a region of the Escherichia coli chromosome at 43.3', suggesting this 
region of pGSH500 may have been incorporated into the plasmid during a past 
chromosomal recombination event. Oligonucleotide primers homologous to 
consensus regions in the copB and repA genes, and the oriR regions from a 
number of IncFII-related replicons were used to amplify replication regions 
from pLV1402. Analysis of the amplified regions has shown the presence of 
copB, copA, tapA and repA genes. Phylogenetic analysis of Rep protein 
sequences from the RepFIIA family of antisense-control -regulated 
replicons revealed the presence of three distinct subgroups of Rep 
proteins. Comparative analysis of DNA and protein sequences from members of 
the RepFIIA family provides evidence supporting the roles of both 
non-selective divergence in co-integrate (multi-replicon) plasmids and 
Chi-mediated-recombination in replicon evolution, and in particular, that 
such processes may have been widespread in the evolution of the RepFIIA 
family. 
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or duplicated lip causes _ analyze a syntenic mouse 

which parent the chromosome " derived from To analyze y 

locus corresponding to human .^P 1 ^ ' sequenced between Kvlqtl and 
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presented here assessed the optimal form of HCV E2 antigen from the 
perspective of antibody generation. The quality of recombinant E2 
protein was evaluated by both the capacity to bind its putative receptor 
CD81 on human cells and the ability to elicit antibodies that 
inhibited this binding (NOB antibodies) . We show that truncated E2 
proteins expressed in mammalian cells bind with high efficiency to human 
cells and elicit NOB antibodies in guinea pigs only when purified 
from the core-glycosylated intracellular fraction, whereas the 
complex-glycosylated secreted fraction does not bind and elicits no NOB 
antibodies. We also show that carbohydrate moieties are not necessary 
for E2 binding to human cells and that only the monomeric nonaggregated 
fraction can bind to CD81. Moreover, comparing recombinant intracellular E2 
protein to several E2-encoding DNA vaccines in mice, we found that protein 
immunization is superior to DNA in both the quantity and quality of the 
antibody response elicited. Together, our data suggest that to elicit 
antibodies aimed at blocking HCV binding to CD81 on human cells, the 
antigen of choice is a mammalian cell-expressed, monomeric E2 protein 
purified from the intracellular fraction. 
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We have described previously that betal integrins, which mediate 
keratinocyte cell adhesion and migration, are in ligand-occupied 
conformation at the basal surface but not at the lateral and apical 
surfaces of keratinocytes . This led us to study the cellular localization 
and function of tetraspanin molecules, which have been postulated to 
modulate integrin activity. We found that CD 9 and CD81 are highly expressed 
by keratinocytes clearly delineating filopodia at lateral and apical 
surfaces. CD63 and CD151 are largely expressed in the intracellular 
compartment, although some membrane expression is observed. We found 
accumulation of CD9, CD81, and CD151 together with alpha3 and betal 
integrins at intercellular junctions. In low calcium medium, this 
intercellular space is crossed by a zipper of filopodia enriched in 
alpha3betal and tetraspanin proteins. Interestingly, the expression of CD 9 , 
CD81, and betal and alpha3 integrins was detected in the footprints and 
rippings of motile keratinocytes, suggesting their role in both adhesion to 
extracellular matrix and keratinocyte motility, betal integrins were only 
partially activated in the rips, whereas cytoskeleton-linking proteins such 
as talin were completely absent. On the other hand, antitetraspanin 
antibodies did not stain focal adhesions, which contain talin. The 
involvement of tetraspanins in keratinocyte motility was assessed in a 
wound healing migration assay. Inhibition of cell migration was observed 
with antibodies to CD9, CD81, betal, and alpha3 , and, to a lesser 
extent, to CD151. Together these results indicate that tetraspanin- integrin 
complexes might be involved in transient adhesion and integrin ^ recycling 
during keratinocyte migration, as well as in intercellular recognition. 
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Proteins in the transmembrane -4 -superf amily (TM4SF) form many different 
complexes with proteins in the integrin family, but the functional utility 
of these complexes has not yet been demonstrated. Here we show that TM4SF 
proteins CD151, CD81, and CD63 co-distribute with alpha3betal integrin on 
neurites and growth cones of human NT2N cells. Also, stable 
CD151-alpha3betal and CD81 -alpha3betal complexes were recovered in NT2N 
detergent lysates. Total NT2N neurite outgrowth on laminin-5 {a ligand for 
alpha3betal integrin) was strongly inhibited by anti-CD151 and -CD81 
antibodies either together ( approximately 85% inhibition) or alone ( 
approximately 45% inhibition) . Notably, these antibodies had no 
inhibitory effect on NT2N neurites formed on laminin-1 or fibronectin, when 
alpha3betalintegrin was not engaged. Neurite number, length, and rate of 
extension were all affected by anti-TM4SF antibodies. In summary: (1) 
these substrate -dependent inhibition results strongly suggest that CD151 
and CD81 associations with alpha3betal are functionally relevant, (2) TM4SF 
proteins CD151 and CD81 make a strong positive contribution toward neurite 
number, length, and rate of outgrowth, and (3) NT2N cells, a 
well-established model of immature central nervous system neurons, can be a 
powerful system for studies of integrin function in neurite outgrowth and 
growth cone motility. 
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We describe the use of a soluble CD81-FC fusion protein to screen for 
novel monoclonal antibody (MAb) reactive with the extracellular loops 
of murine CD81 (TAP A -1) . Two such MAbs , Eatl and Eat2 (for 
Extracellular Anti-TAPAl) , were used to assess the expression and function 
of CD81 on murine lymphocytes. Although CD81 is expressed uniformly on all 
human lymphocytes, murine CD81 was found to be expressed at much higher 
levels on resting B cells than on resting T cells. This was particularly 
evident when staining with the new MAbs, Eatl and Eat2 . The molecule is 
also functionally active on B cells, as Eatl and Eat2 induce homotypic 
adhesion of B lymphocytes. Stimulated B cells undergo early apoptotic 
events in the presence of Eat2, as shown by binding of Annexin 



V-fluorescein isothiocyanate (FITC) . Polyclonal activation <*™£jEed 
^n* also induces higher level CD81 expression, and many immortalized 
murine T cell lines express high levels of the protein. In contrast to 
human dsT which is expressed equally on all thymocytes, murine CD81 is 
Seed during thymic development, being expressed at high levels on 

^CDS + ^ocyter: in contrast to other subset -o^^cyte. . Finally 
murine dendritic cells, splenic macrophages and non-killer (NK) cells all 
exoress high levels of CD81. We conclude that CD81 is differentially 
expressed in the murine immune system, and is involved in regulating the 
adhesion and activation of murine B cells. 
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Hepatltif % 'vSf (HCV) is a major human pathogen causing chronic liver 
disease We have recently found that the large extracellular loop (LED of 
human CD81 binds HCV. This finding prompted us to assess the 
structure function features of HCV-CD81 interaction by using recombinant E2 
So^ein and a recombinant soluble form of CD81 LEL We have found that 
£cv-E2 binds CD81 LEL with a K(d) of 1.8 nM; CD81 can mediate attachment of 
E2 on hepatoses; engagement of CD81 mediates internalization of only 30% 
of CD81 molecules even after 12 h; and the four cysteines of CD81 LEL form 
tlo disulfide bridges, the integrity of which is necessary ^ ™81-HCV 
interaction. Altogether our data suggest that neutralizing antibodies 
Jilt* It interfering with HCV binding to human cells should have an 
affinity h than 10 (-9) M, that HCV binding to hepatoses may not 

entire^ depend on CD81, that CD81 is an attachment receptor with poor 
capacity to mediate virus entry, and that reducing environments do not 
favor CD81 HCV interaction. These studies provide a better understanding of 
the CD81-HCV interaction and should thus help to elucidate the viral life 
cycle and to develop new strategies aimed at interfering with HCV binding 
to human cells. 

4/3,AB/27 (Item 27 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

i A/rocoqi 20224626 PMID: 10761560 , 

The rheumatoid factor response in the etiology of mixed cryoglobulins 
associated with hepatitis C virus infection. 

Department of Medicine, University of Washington, Seattle 98105, USA. 
Annales de medecine interne (FRANCE) Feb 2000, 151 (1) P 30-40, 
ISSN 0003-410X Journal Code: 0171744 

Document type: Journal Article; Review; Review, Tutorial 

Languages : ENGLISH 

Main Citation Owner: NLM 

StudlL^mix^cryoglobulins (MC) from patients infected with hepatitis 
C virus (lev show that the principal constituents in cryoprecipitate are 
IgM rheumatoid factors (RF) , polyclonal IgG an ti -HCV antibodies and 
HCV RNA The HCV-induced RF response is biased to produce IgM RF encoded by 



a restricted set of Ig V genes, predominantly the VH/VL gene pair 
51pl/kv325. The propensity of such igM RF to cryoprecipitate is likely a 
coincidental property of their V region sequences, but the clinical effect 
of this bias is increased by the persistence of circulating HCV-IgG immune 
complexes. These complexes might induce production of cryoprecipitable IgM 
RF and furnish multi -molecular structures that favor binding by 
cryoprecipitable IgM RF. The V gene sequences of HCV-induced IgM RF have 
features seen in other RF responses, suggesting a common immunological 
mechanism that is independent of HCV. B cell proliferation is probably 
enhanced by HCV-specific properties, however, including the ability of HCV 
proteins to bind to CD81 on the B cell surface, and to influence 
intracellular regulatory functions following viral entry into B cells. The 
V gene bias in HCV-induced RF is most apparent among the B cells in 
monoclonal expansions responsible for type II cryoglobulins, but it might 
originate early the polyclonal RF response, before MC are detectable. 
Monoclonal B cell expansions and lymphomatoid bone marrow infiltrates in 
HCV+ patients predominantly involve CD5-negative IgM RF B cells. Non-RF B 
cells can also be expanded, including producers of IgGl and IgG3 that are 
likely anti-HCV antibodies . The initial site of B cell clonal 
expansion may be in the liver, where lymphoid aggregates are abundant and 
RF are produced. Sorting out how MC formation is influenced by properties 
that are inherent to the RF response, or specific to HCV infection, will be 
a challenge to future HCV research. 
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Human CD81 has been previously identified as the putative receptor for 
the hepatitis C virus envelope glycoprotein E2 . The large extracellular 
loop (LED of human CD81 differs in four amino acid residues from that of 
the African green monkey (AGM) , which does not bind E2 . We mutated each of 
the four positions in human CD81 to the corresponding AGM residues and 
expressed them as soluble fusion LEL proteins in bacteria or as complete 
membrane proteins in mammalian cells. We found human ammo acid 186 to be 
critical for the interaction with the viral envelope glycoprotein. This 
residue was also important for binding of certain anti-CD81 monoclonal 
antibodies. Mutating residues 188 and 196 did not affect E2 or 
antibody binding. Interestingly, mutation of residue 163 increased 
both E2 and antibody binding, suggesting that this amino acid 
contributes to the tertiary structure of CD81 and its ligand-bmding 
ability. These observations have implications for the design of soluble 
high-affinity molecules that could target the CD81-E2 interaction site(s). 
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PURPOSE: Intensive chemoradiotherapy followed by peripheral blood stem 
cell transplantation has been introduced to treat children with advanced 
neuroblastoma (NBL) . Detection of NBL cells in peripheral blood <PB) is 
important to prevent reinfusion of NBL cells. Several immunologic methods 
have been proposed for detecting NBL cells in hematologic samples. The 
development of a sensitive and specific combination of monoclonal 
antibodies (MoAbs) for detecting small numbers of NBL cells in PB 
using flow cytometry remains an important challenge. METHODS: Twenty-one 
clinical samples from NBL tissues or smears containing NBL cells were 
examined for reactivity against CD81, CD56, and CD 9 using an 
immunocytochemical technique. The expressions of CD81, CD56, CD 9 , and 
antihuman disialoganglioside GD2 MoAb (GD2) in five NBL cell lines were 
assayed by flow cytometry. For the evaluation of sensitivity, five NBL cell 
lines were added to normal PB and the detection level of the combination of 
CD81/CD56/CD45 MoAbs was compared with that of CD9/CD56/CD45 MoAbs 
(reported previously) . One hundred thirty-three normal PB samples were 
examined to determine the sensitivity and specificity of this method. 
RESULTS: All NBL cell lines showed strong positivity with CD81 and CD56 
MoAb. However, CD 9 MoAb was weakly positive against the five NBL cell 
lines. GD2 MoAb reacted strongly with four NBL cell lines, although almost 
the entire cell population of the SK-N-SH NBL line failed to bind the GD2 
MoAb. In vitro experiments using NBL cell lines demonstrated that tumor 
cells added to normal PB cells could be detected by flow cytometry using 
CD81/CD56/CD45 MoAbs even at a concentration of 0.005%. Through comparative 
studies, the combination of CD81/CD56/CD45 MoAbs was found to be more 
sensitive and specific than that of CD9/CD56/CD45 MoAbs for detecting small 
numbers of NBL cells using the above cell lines. CONCLUSIONS: Triple-color 
flow cytometric analysis using CD81/CD56/CD45 MoAbs is useful for detecting 
NBL cells in PB. Further studies testing this approach using samples of PB 
with NBL contamination are needed to test this approach in patients. 
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It is becoming well accepted that innate immunity serves as a natural 
adjuvant in enhancing and directing the adaptive immune response. In this 
review, I have discussed how the complement system, a major mediator of 
innate immunity, links the two systems. The recent availability of knockout 
mice bearing selective deficiencies in the critical complement proteins and 



receptors has allowed formal demonstration of the importance of complement 
in enhancement of humoral immunity. Characterization of the mice has also 
uncovered mechanisms for maintaining survival of activated B cells within 
the lymphoid compartment. For example, co-ligation of the CD21/CD19/ 
Tapa -1 receptor with the BCR not only reduces the threshold for B 
cell follicular survival but provides a unique signal for survival in the 
germinal centers. In addition complement receptors are critical for 
localization of antigen and C3d ligand to FDCs for maintenance of long-term 
B cell memory. A surprise that has come from analysis of the deficient mice 
is that complement is also important in negative selection of B 
lymphocytes. This observation provides new insight to a long-standing 
enigma that the major predisposing factor in lupus is deficiency in 
complement Clq or C4 . The seeming contradiction of dual role for complement 
in both B cell activation and tolerance is reconciled by the hypothesis 
that natural IgM provides a mechanism to selectively identify self -ant igens 
that are highly conserved and cross-react with microbial ones such as DNA 
and nuclear proteins. Thus, the importance of complement in tolerance to 
self -antigens is restricted to those self -antigens that are evolutionary 
conserved, and they are identified by natural antibody. The future 
should hold further surprises as to the intricate interactions between the 
complement system and acquired immunity. 
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The E2 protein of hepatitis C virus (HCV) is believed to be a virion 
surface glycoprotein that is a candidate for inclusion in an antiviral 
vaccine. A truncated soluble version of E2 has recently been shown to 
interact with CD81, suggesting that this protein may be a component of the 
receptor for HCV. When expressed in eukaryotic cells, a significant 
proportion of E2 forms misfolded aggregates. To analyze the specificity of 
interaction between E2 and CD81, the aggregated and monomeric forms of a 
truncated E2 glycoprotein (E2(66lj) were separated by high-pressure liquid 
chromatography and analyzed for CD81 binding. Nonaggregated forms of E2 
preferentially bound CD81 and a number of conformation- dependent monoclonal 
antibodies (MAbs) . Furthermore, intracellular forms of E2 (661) were 
found to bind CD81 with greater affinity than the extracellular forms. 
Intracellular and secreted forms of E2(661) were also found to differ in 
reactivity with MAbs and human sera, consistent with differences in 
antigenicity. Together, these data indicate that proper folding of E2 is 
important for its interaction with CD81 and that modifications of glycans 
can modulate this interaction. Identification of the biologically active 
forms of E2 will assist in the future design of vaccines to protect against 
HCV infection. 
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During the development of the brain, astrocytes acquire the ability to 
become reactive and form a scar. This change in the astrocytes occurs at 
approximately the same time that there is a decrease in the regenerative 
capacity of the CNS . Previous work from our laboratory had revealed that 
TAPA (Target of Anti -Proliferative Antibody , also known as 
CD81) is associated with reactive gliosis and the glial scar. TAPA is 
a member of the tetraspan family of proteins that appears to be associated 
with the regulation of cellular behavior. In order to define the role of 
TAPA in relation to the developmentally regulated CNS response to 
injury, we examined the levels of TAPA and GFAP immunoreactivity in 
rat pups that received a penetrating cerebral cortical injury. All of the 
animals injured at postnatal day 9 (PND 9), PND 18, or as adults, exhibited 
reactive gliosis scar formation when they were sacrificed 10 days after the 
cortical injury. Of the nine animals injured at PND 2, only three displayed 
reactive gliosis and scar formation. The remaining six rat pups had either 
a modest gliotic response or no detectable gliosis. The level of TAPA 
at the site of injury mimicked the reactive gliosis as defined by GFAP 
immunoreactivity. In all of the rats with a glial scar, there was a 
dramatic upregulation of TAPA that is spatially restricted to the 
reactive astrocytes. These results suggest that the upregulation of 
TAPA is an integral component of glial scar formation. 
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CD 9 is a member of the tetraspanin superfamily which is characterized by 
four transmembrane (TM) domains and associates with other surface 
molecules. This tetraspanin was recently found to be expressed on mature T 
cells. Here, we investigated which molecules associate with CD9 on T cells 
and which CD9 domains are required for the association. Immunoprecipitation 
of T cell lysates with anti-CD9 mAb followed by immunob lot ting with mAb 
against various T cell molecules showed the association of CD 9 with CD3 , 
CD4, CDS, CD2 , CD29 and CD4 4 . Because association with CDS was most 
prominent! we determined the role of CD 9 TM or extracellular (EC) domains 
in the association with CD5 . CD9 mutant genes lacking each domain were 
constructed and introduced into EL4 thymoma cells deficient in CD 9 but 
expressing CD5 . Among various types of stable EL4 trans fectants , EL4 
transfected with the mutant gene lacking TM domains (TM2/TM3) between two 
EC domains expressed a small amount of the relevant protein without showing 



association with CD5 . CD9 ( - ) CDS ( - ) monkey COS-7 cells transfecteci with this 
mutant gene and the CDS gene expressed both transfected gene products, but 
the association of these was not detected. EL4 cells transfected with a 
CD9/CD81 chimera gene (the CD9 gene containing TM2/TM3 of CD81) expressed 
the chimeric protein on the cell surface and showed association with CD5 . 
These results suggest an essential role of particular CD 9 TM domains in the 
surface expression of the CD 9 molecule as well as the association with CD5 . 



4/3,AB/34 (Item 34 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

10397995 99389749 PMID: 10459022 

Role of transmembrane 4 superfamily (TM4SF) proteins CD 9 and CD81 in 
muscle cell fusion and myotube maintenance. 

Tachibana I; Hemler M E 

Dana-Farber Cancer Institute, and Harvard Medical School, Boston, 
Massachusetts 02115, USA. 

Journal of cell biology (UNITED STATES) Aug 23 1999, 146 (4) 
p893-904, ISSN 0021-9525 Journal Code: 0375356 
Contract/Grant No.: GM38903; GM; NIGMS 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

The role of transmembrane 4 superfamily (TM4SF) proteins during muscle 
cell fusion has not been investigated previously. Here we show that the 
appearance of TM4SF protein, CD 9 , and the formation of CD9-betal integrin 
complexes were both regulated in coordination with murine C2C12 myoblast 
cell differentiation. Also, anti-CD9 and anti-CD81 monoclonal 
antibodies substantially inhibited and delayed conversion of C2C12 
cells to elongated myotubes, without affecting muscle-specific protein 
expression. Studies of the human myoblast-derived RD sarcoma cell line 
further demonstrated that TM4SF proteins have a role during muscle cell 
fusion. Ectopic expression of CD 9 caused a four- to eightfold increase in 
RD cell syncytia formation, whereas anti-CD9 and anti-CD81 antibodies 
markedly delayed RD syncytia formation. Finally, anti-CD9 and anti-CD81 
monoclonal antibodies triggered apoptotic degeneration of C2C12 cell 
myotubes after they were formed. In summary, TM4SF proteins such as CD 9 and 
CD81 appear to promote muscle cell fusion and support myotube maintenance. 
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Hepatitis C virus (HCV) glycoproteins El and E2 , when expressed in 
eukaryotic cells, are retained in the endoplasmic reticulum (ER) . 
C-terminal truncation of E2 at residue 661 or 715 (position on the 
polyprotein) leads to secretion, consistent with deletion of a proposed 
hydrophobic transmembrane anchor sequence. We demonstrate cell surface 
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CD21 (C3dg/EBV receptor) is physically associated on B cells with a 
complex of proteins that includes CD19 and the widely distributed tetraspan 
4 (TM4) family protein CD81 as well as other TM4 proteins {CD53, CD37 and 
CD82) . Monoclonal antibodies (mAb) were generated that blocked 
homotypic adhesion induced by CD21 ligands in the human B cell line Balm-1. 
One inhibitory mAb (3A8) was found to recognize the ecto-enzyme 
gamma-glutamyl transpeptidase (GGT) , a membrane protein involved in 
recycling extracellular glutathione and regulating intracellular redox 
potential. Molecular associations between GGT and TM4 proteins CD81, CD53 
and CD82, in addition to CD21 and CD19, were detected by co-precipitation 
and co-capping analysis. GGT is expressed on several B and T cell lines 
independently of CD21 expression. These results demonstrate that GGT is a 
component of widely distributed TM4 complexes, and that on B cells the 
GGT-containing TM4 complexes also contain CD19 and CD21. 
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Chronic hepatitis C virus (HCV) infection occurs in about 3 percent of 
the world's population and is a major cause of liver disease. HCV infection 
is also associated with cryoglobulinemia, a B lymphocyte proliferative 
disorder. Virus tropism is controversial, and the mechanisms of cell entry 
remain unknown. The HCV envelope protein E2 binds human CD81, a tetraspanin 
expressed on various cell types including hepatocytes and B lymphocytes. 
Binding of E2 was mapped to the major extracellular loop of CD81. 
Recombinant molecules containing this loop bound HCV and antibodies 
that neutralize HCV infection in vivo inhibited virus binding to CD81 in 
vitro . 
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CD8r d (TSA : -Tis e a e widely expressed cell-surface protein involved 
in an astonishing variety of biologic responses. It has been cloned 
independently several times for different functional effects and is 

complerifth CD21 CD19, and^eu!^ This complex reduces the threshold for 
B cell activation via the B cell receptor by bridging Ag specific 
recognition aid CD21-mediated complement recognition. Similarly on T cells 
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connate B-T cell interactions because anti-CD81 increases IL-4 synthesis by 
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The tetraspanin superfamily (or TM4SF) includes CD81, CD9, CD37 CD53 
CD63 CD82 CD151, and an increasing number of additional proteins. Like 
CD8l! several tetraspanins are involved in cell adhesion, motility, and 



metastasis, as well as cell activation and signal transduction. 
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Covalent attachment of activated complement C3 (C3d) to antigen links 
innate and adaptive immunity by targeting antigen to follicular dendritic 
cells (FDC) and B cells via specific receptors CD21 and CD35. Recent 
characterization of knockout mice deficient in complement components C3 , 
C4, or the receptors CD21 and CD35 as well as biochemical studies of the 
CD21/CD19/Tapa -1 coreceptor on B cells have helped to elucidate the 
mechanism of complement regulation of both B-l and B-2 lymphocytes. 
Interestingly, natural antibody of the adaptive immune system 
provides a major recognition role in activation of the complement system, 
which in turn enhances activation of antigen- specif ic B cells. Enhancement 
of the primary and secondary immune response to T-dependent antigens is 
mediated by coligation of the coreceptor and the B cell antigen receptor, 
which dramatically increases follicular retention and B cell survival 
within the germinal center. Most recent evidence suggests that complement 
also regulates elimination of self -reactive B cells, as breeding of mice 
that are deficient in C4 or CD21/CD35 with the lupus-prone strain of lpr 
mice demonstrates an exacerbation of disease due to an increase in 
autoantibodies . 
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Cell-to-cell junction structures play a key role in cell growth rate 
control and cell polarization. In endothelial cells (EC) , these structures 
are also involved in regulation of vascular permeability and leukocyte 
extravasation. To identify novel components in EC intercellular junctions, 
mAbs against these cells were produced and selected using a morphological 
screening by immunofluorescence microscopy. Two novel mAbs, LIAl/1 and 
VJl/16, specifically recognized a 25-kD protein that was selectively 
localized at cell-cell junctions of EC, both in the primary formation of 
cell monolayers and when EC reorganized in the process of wound healing. 



This antigen corresponded to the recently cloned platelet -endothelial 
tetraspan antigen CD151/PETA-3 (platelet -endothelial tetraspan antigen-3), 
and was consistently detected at EC cell-cell contact sites. In addition to 
CD151/PETA-3, two other members of the tetraspan superfamily, CD9 and CD81/ 
TAPA-1 (target of antiproliferative antibody-1) , localized at 
endothelial cell-to-cell junctions. Biochemical analysis demonstrated 
molecular associations among tetraspan molecules themselves and those of 
CD151/ PETA-3 and CD 9 with alpha3 betal integrin. Interestingly, mAbs 
directed to both CD151/PETA-3 and CD81/ TAP A -1 as well as mAb 
specific for alpha3 integrin, were able to inhibit the migration of ECs in 
the process of wound healing. The engagement of CD151/PETA-3 and CD81/ 
TAPA -1 inhibited the movement of individual ECs , as determined by 
quantitative time-lapse video microscopy studies. Furthermore, mAbs against 
the CD151/PETA-3 molecule diminished the rate of EC invasion into collagen 
gels in addition, these mAbs were able to increase the adhesion of EC to 
extracellular matrix proteins. Together these results indicate that CD81/ 
TAPA -1 and CD151/PETA-3 tetraspan molecules are components of the 
endothelial lateral junctions implicated in the regulation of cell 
motility, either directly or by modulation of the function of the 
associated integrin heterodimers . 
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Molecules of the tetraspan superfamily are engaged m multimolecular 
complexes containing other proteins such as beta 1 integnns and MHC 
antigens. Although their functions are not clear, they have been suggested 
to play a role in cell adhesion and migration, signal transduction, and 
costimulation. We have in this paper directly compared the functional 
properties of four tetraspans, CD9 , CD53, CD81, and CD82. mAbs to any of 
these molecules were able to deliver a costimulatory signal for 
CD3 -mediated activation of the T cell line Jurkat . CD82 mAbs were the most 
efficient in triggering this effect. Moreover, engagement of CD 9 , CD81, and 
CD82 induced the homotypic aggregation of the megakaryocytic cell line HEL, 
and inhibited the migration of this cell line. Similar results were 
obtained with the preB cell line NALM-6 using the CD 9 and CD81 mAbs. The 
CD81 mAb 5A6 produced the strongest effects. Therefore, the tetraspans are 
recognized by mAbs which produce similar effects on the same cell lines. 
This is consistent with the tetraspans being included in large molecular 
complexes and possibly forming a tetraspan network (the tetraspan web) . We 
also demonstrate that the tetraspans are likely to keep specific functional 
properties inside this network. Indeed, we have demonstrated that _ the human 
CD9 is able, like the monkey molecule, to upregulate the activity of the 
transmembrane precursor of heparin-binding EGF as a receptor for the 
diphtheria toxin when cotransf ected in murine LM cells. Neither CD81, nor 
CD82 had such activity. By using chimeric CD9/CD81 molecules we demonstrate 
that this activity requires the second half of CD 9 , which contains the 
large extracellular loop, the fourth transmembrane region, and the last 
short cytoplasmic domain. 
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It is well established that integrins and extracellular matrix (ECM) play 
key roles in cell migration, but the underlying mechanisms are poorly 
defined. We describe a novel mechanism whereby the integrin alpha 6 beta 1, 
a laminin receptor, can affect cell motility and induce migration onto ECM 
substrates with which it is not engaged. By using DNA-mediated gene 
transfer, we expressed the human integrin subunit alpha 6A in murine 
embryonic stem (ES) cells. ES cells expressing alpha 6A (ES6A) at the 
surface dimerized with endogenous beta 1, extended numerous filopodia and 
lamellipodia, and were intensely migratory in haptotactic assays on laminin 
(LN)-l. Transfected alpha 6A was responsible for these effects, because 
cells transfected with control vector or alpha 6B, a cytoplasmic domain 
alpha 6 isoform, displayed compact morphology and no migration, like 
wild-type ES cells. The ES6A migratory phenotype persisted on fibronectin 
(Fn) and Ln-5. Adhesion inhibition assays indicated that alpha 6 beta 1 did 
not contribute detectably to adhesion to these substrates in ES cells. 
However, anti-alpha 6 antibodies completely blocked migration of ES6A 
cells on Fn or Ln-5. Control experiments with monensin and anti-ECM 
antibodies indicated that this inhibition could not be explained by 
deposition of an alpha 6 beta 1 ligand (e.g., Ln-1) by ES cells. 
Cross -linking with secondary antibody overcame the inhibitory effect 
of anti-alpha 6 antibodies , restoring migration or filopodia 
extension on Fn and Ln-5. Thus, to induce migration in ES cells, alpha 6A 
beta 1 did not have to engage with an ECM ligand but likely participated in 
molecular interactions sensitive to anti-alpha 6 beta 1 antibody and 
mimicked by cross -linking . Antibodies to the tetraspanin CD81 
inhibited alpha 6A beta 1-induced migration but had no effect on ES cell 
adhesion. It is known that CD81 is physically associated with alpha 6 beta 
1, therefore our results suggest a mechanism by which interactions between 
alpha 6A beta 1 and CD81 may up-regulate cell motility, affecting migration 
mediated by other integrins. 
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The tetraspanin CD81 is ubiquitously expressed and associated with CD19 
on B lymphocytes and with CD4 and CD 8 on T lymphocytes. Analysis of mice 
with disrupted CD81 gene reveals normal T cells but a distinct abnormality 
in B cells consisting of decreased expression of CD19 and severe reduction 
in peritoneal B-l cells. CD81-def icient B cells responded normally to 
surface IgM crosslinking , but had severely impaired calcium influx 
following CD19 engagement. CD81 -deficient mice had increased serum IgM and 
IgA and an exaggerated antibody response to the type II T independent 
antigen TNP-Ficoll. These results suggest that CD81 is important for CD19 
signaling and B cell function. 
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Signaling through the high affinity receptor for immunoglobulin E (Fc 
epsilon RI) results in the coordinate activation of tyrosine kinases before 
calcium mobilization. Receptors capable of interfering with the signaling 
of antigen receptors, such as Fc epsilon RI, recruit tyrosine and inositol 
phosphatases that results in diminished calcium mobilization. Here, we show 
that antibodies recognizing CD81 inhibit Fc epsilon Rl-mediated mast 
cell degranulation but, surprisingly, without affecting 

aggregation-dependent tyrosine phosphorylation, calcium mobilization, or 
leukotriene synthesis. Furthermore, CD81 antibodies also inhibit mast 
cell degranulation in vivo as measured by reduced passive cutaneous 
anaphylaxis responses. These results reveal an unsuspected 
calcium- independent pathway of antigen receptor regulation, which is 
accessible to engagement by membrane proteins and on which novel 
therapeutic approaches to allergic diseases could be based. 
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CD81 (TAP A -1) is a member of the transmembrane 4 superfamily 
(TM4SF) which is expressed on the cell surface of most cells of the body 
throughout their cellular differentiation. It has been recognized in 
several cell surface complexes of lymphocytes, suggesting that it may have 
diverse roles in lymphocyte development and activation regulation. Mice 
with a CD81 null mutation revealed normal T- and conventional B-cell 
development, although CD19 expression on B cells was dull and B-l cells 
were reduced in number. However, both T and B cells of mutant mice 
exhibited strikingly enhanced proliferation in response to various types of 
stimuli. Interestingly, while proliferative responses of T cells following 
T-cell antigen receptor (TCR) engagement was enhanced in the absence of 
CD81, B-cell proliferation in response to B-cell antigen- receptor (BCR) 
cross-linking was severely impaired. Despite these altered proliferative 
responses, both tyrosine phosphorylation and intracellular calcium flux in 
response to cross - linking of cell surface antigen receptors were normal in 
mutant mice, reflecting apparently normal initial signaling of antigen 
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Smosc identical cellular distribution to that reported in humans . This 
" s that these mAb react with the homologous cattle molecules. Nine 
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deferent 61 to that re P ortea in humans implying either a different cellular 
distribution for these antigens in cattle or a reaction with a different 
molecule The investigation has allowed the identification of several 
bovine homologues of human CD antigens that have not been previously 
derined in cattle and the cross-reacting mAbs will be valuable reagents for 
future investigations of bovine immunology. 
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SrVs^ Sf'urface molecule expressed on many cell types and 
associated with the CD19/CD2 1/Leul3 signal -transducing complex on B cells 
A recent report implies that CD81 expression on thymic stromal cells is 
tmportant In the maturation of thymocytes from CD4-CD8- to CD4+CD8+ t 
However we have produced CD81-null mice by gene targeting, and find that 
Sey undergo nomal development of thymocytes and express normal numbers of 
T cells . B cells are also found in normal numbers in the spleen b ood and 
Peritoneal cavity of CD81-null mice, but they express a lower level of CD19 
spared to heterozygous littermates Finally, early antx body 
responses to the protein antigen ovalbumin are weaker in CDBl-null mice 

^ t o their heterozygous littermates. This is consistent with the 
Prosed role th rf r tST CDl^CD21/CD81-signaling complex in lowering the 
threshold for B cell responses. These results show that CD81 is not 
required for maturation of /cells, but is important for optimal expression 
of CD19 on B cells and optimal stimulation of antibody production. 
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Enzymatic and immunochemical assays show a phosphatidylinositol 4 -kinase 
in novel and specific complexes with proteins (CD63 and CD81) of the 
transmembrane 4 superfamily (TM4SF) and an integrin (alpha3betal ) . The size 
(55 kDa) and other properties of the phosphatidylinositol 4-kinase (PI 4-K) 
(stimulated by nonionic detergent, inhibited by adenosine, inhibited by 
monoclonal antibody 4CG5) are consistent with PI 4-K type II. Not 
only was PI 4-K associated with alpha3betal -CD63 complexes in 
alpha3-transfected K562 cells, but also it could be co-purified from CD63 
in untransfected K562 cells lacking alpha3betal. Thus, TM4SF proteins may 
link PI 4-K activity to the alpha3betal integrin. The alpha5betal integrin, 
which does not associate with TM4SF proteins, was not associated with PI 
4-K. Notably, alpha3betal -CD63 -CD81-PI 4-K complexes are located in focal 
complexes at the cell periphery rather than in focal adhesions. The novel 
linkage between integrins, transmembrane 4 proteins, and phosphoinositide 
signaling at the cell periphery may play a key role in cell motility and 
provides a signaling pathway distinct from conventional integrin signaling 
through focal adhesion kinase. 
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Lymphocyte recognition of antigen by the ant igen- specif ic T cell receptor 
(TCR) and coreceptor complexes rapidly alters the cell's adhesive 
properties facilitating high avidity cell-ligand interactions necessary for 
lymphocyte development and function. Here, we report the expression of CD81 
(target of antiproliferative antigen [TAP A] -1) on human thymocytes 
and the physical association of CD81 with CD4 and CD 8 T cell coreceptors . 
Antibody ligation of CD81 on thymocytes promotes the rapid induction 
of integrin-mediated cell-cell adhesion via lymphocyte function-associated 
molecule-1 (LFA-1) . Cross-linking CD81 is also shown to be costimulatory 
with signaling through the TCR/CD3 complex inducing interleukin 2-dependent 
thymocyte proliferation. These data suggest that a CD81 -mediated pathway in 
thymocytes is involved in the regulation of both cell adhesion and 
activation. 
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The results of previous biochemical studies indicated that a fraction of 
MHC class II proteins is associated with four proteins of the tetraspan 
family, CD37, CD53, CD81, and CD82 , and possibly with other membrane 
components, at the surface of JY B lymphoma cells. In the present 
communication we used a biophysical technique, namely the flow cytometric 
energy transfer method, to demonstrate the proximity of these molecules at 
the surface of the cells. Significant energy transfer (and, therefore, 
proximity within the 2-10 nm range) was observed between fluorescent ly 
labeled mAbs to DR, DQ, and the tetraspan molecules CD53, CD81, and CD82 . 
Moreover, two other B cell surface molecules, CD20 and MHC class I, were 
found to be close to each other and to MHC class II and the tetraspan 
proteins, based on the observed high energy transfer efficiencies between 
the relevant f luorescently labeled mAbs. The character of simultaneous 
energy transfer from CD20, CD53, CD81, and CD82 to DR suggests that all 
these molecules are in a single complex with the DR molecules (or a complex 
of several DR molecules) rather than that each of them is separately 
associated with different DR molecules. Based on these data and previous 
biochemical results, a model is proposed predicting that the B cell 
membrane contains multicomponent supramolecular complexes consisting of at 
least two MHC class I and at least one DR, DQ, CD20, CD53, CD81, and CD82 
molecules. Closer analysis of the energy transfer efficiencies makes it 
possible to suggest mutual orientations of the components within the 
complex. Participation of other molecules, not examined in this study (CD19 
and CD37) , in these supramolecular structures cannot be ruled out. These 
large assemblies of multiple B cell surface molecules may play a role in 
signaling through MHC molecules and in Ag presentation to T cells. 
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Reactive astrocytes form a scar after injury to the CNS that many 
investigators believe contributes to the lack of functional regeneration. 
In the present study, we identify an astrocytic membrane protein that 
appears to play an important role in reactive gliosis and scar formation. 
Cultures of rat astrocytes were used as a model system to produce and to 
screen monoclonal antibodies that would alter cell growth. One 
antibody, AMP1, was identified that depresses the mitotic activity of 
cultured glial cells and alters their morphology. Expression cloning 
reveals that the antigen on the external surface of the cultured glial 
cells has a high degree of homology with the human lymphocyte protein 
called Target of the Anti -Proliferative Antibody (TAPA-1; this 
rat protein will be referred to as rTAPA) . rTAPA is a member of the 
tetramembrane-spanning superfamily of proteins and, as with other members 
of this family of proteins, rTAPA is associated with the regulation of 
cellular interactions and mitotic activity. After an injury to the cerebral 
cortex, there is a dramatic increase in AMP1 immunoreact ivity that is 



spatially restricted to the reactive astrocytes at the glial scar. This 
change represents an upregulation of a membrane protein, rTAPA, that is 
approximately equal to the increase observed for glial fibrillary acidic 
protein. The high levels of rTAPA at the site of CNS injury and the AMP1 
antibody perturbation studies indicate that rTAPA may play a 
prominent role in the response of astrocytes to injury and in glial scar 
formation . 
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Anti-alpha 4 integrin mAb coprecipitated CD81 (TAPA-1) , a 25-kDa 
cell surface protein, from various alpha 4 betal -positive hemopoietic cell 
lines, including Molt4, Jurkat, Ramos, and alpha 4 - transf ected K562 (KX4C4) 
cells. In reciprocal experiments, the integrin alpha 4 beta 1 (VLA4 , 
CD49d/CD29) could be reprecipitated from CD81 immunoprecipitates . 
Anti -alpha 4 integrin mAb also coprecipitated CD81 from the alpha 4 beta 
7-positive B cell line RPMI 8866. In contrast, no CD81 was identified in 
alpha 2 beta 1, alpha 5 beta 1, or alpha L beta 2 immunoprecipitates. Abs 
to other members of the transmembrane-4 superfamily, including CD53, CD63, 
and CD82, also coprecipitated alpha 4 beta 1. As shown by confocal 
microscopy, CD81 and CD82 colocalized with alpha 4 beta 1 in cell surface 
clusters. The cytoplasmic domain of the alpha 4 integrin was not necessary 
for alpha 4 beta 1/CD81 association, nor was the association influenced by 
divalent cations, EDTA, integrin-activating mAb, or alpha 4 subunit 
cleavage. Notably, two independent alpha 4 adhesion-deficient mutants 
(D346E and D408E) were deficient in their ability to associate with CD81. 
Thus, CD81 and other transmembrane-4 superfamily members may participate in 
functionally relevant interactions with alpha 4 beta 1 and other integrins . 
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We have previously shown that CD4 + T cells from allergic individuals are 
predisposed to producing interleukin (ID -4 in response to allergens. IL-4 
production could be modulated by antigen concentration as well as by the 
type of antigen-presenting cells (APC) , with B lymphocytes inducing greater 
quantities of IL-4 than monocytes. Using this system we examined IL-4 
synthesis after culture of CD4+ T cells with B cells, monocytes, or both, 
as APC in the presence of allergen and a monoclonal antibody against 
CD81 (TAP A -1) , a member of the TM4 superfamily of proteins that 
regulates activation, proliferation and trafficking of B cells. Addition of 
anti-CD81 mAb during culture enhanced IL-4 synthesis by 2- to 70-fold over 
that using an isotype-matched control mAb. Furthermore, anti-CD81 mAb 
enhanced IL-4 synthesis in CD4 + T cells only when CD4 + T cells were 
cultured with B cells but not monocytes as APC, indicating that anti-CD81 
mAb affected IL-4 synthesis in T cells via interactions with B cells. 
However, pretreatment of either population separately with anti-CD81 mAb 
prior to culture had no effect on subsequent IL-4 synthesis, suggesting a 
requirement for temporal or cooperative interactions between T and B 
lymphocytes. In addition, anti-CD81 mAb enhanced IL-4 production but 
reduced CD4+ T cell antigen-specific proliferation, demonstrating that IL-4 
production and proliferation by CD4+ T cells were inversely related. 
Finally, mAb to major histocompatibility complex class II but not to 
anti-CD19 also enhanced IL-4 synthesis when B lymphocytes were used as APC . 
In all instances, enhancement of CD4+ IL-4 synthesis correlated with the 
presence of large cell aggregates in T-B lymphocyte cocultures. These 
results indicate that the capacity of B cells to induce IL-4 can be 
significantly enhanced by ligation of particular molecules on their surface 
and should aid in the design of treatments for diseases in which modulation 
of the cytokine profile would be beneficial. 
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Target of an antiproliferative antibody-1 (TAPA-1/CD81) has 
been shown to be non-covalently associated to HLA-DR antigens on the cell 
surface of B cells. In this study the authors report that triggering of 
CD81 by MoAb 5A6 or 1D6 significantly (P < 0.05) up-regulates the release 
of tumour necrosis factor-alpha (TNF-alpha) by the Epstein-Barr 
virus-positive (EBV) -B lymphoblastoid cell line JY. The accumulation of 
TNF-alpha in the culture medium of JY cells incubated with either anti-CD81 
MoAb was found to be dose-dependent and similar to that obtained following 
crosslinking of HLA-DR antigens with MoAb L243. The effect of the 
combination of anti-CD81 and anti -HLA-DR MoAb on the release of TNF-alpha 
by JY cells was not synergistic or additive. In addition, the combination 
of anti-CD81 and anti -HLA-DR MoAb did not affect proliferation and 
homotypic aggregation of JY cells induced by each MoAb used alone. Both 
anti-CD81 or anti-HLA-DR MoAb induced protein tyrosine phosphorylation. 
However, different cytoplasmic proteins were phosphorylated following 
triggering of either molecule. Taken together, the data demonstrate that 
CD81 and HLA-DR antigens induce similar effector phenomena in the 
regulation of TNF-alpha release, homotypic aggregation and inhibition of JY 



cell proliferation. 
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We previously demonstrated that human C3d or pepl6, a 16 -amino acid 
synthetic peptide derived from human C3d, induced in vivo and in vitro 
tyrosine phosphorylation of ppl05, an intracellular component found only in 
human cells that express CR2 at their surface. To determine the 
contribution of CR2 molecules to this enzymatic regulation, we first 
analyzed whether activation of CR2 by other extracellular CR2 ligands could 
trigger such regulation in cell extracts. Subsequently, we used cell 
extracts of either CR2 -positive cells depleted in CR2 molecules by 
absorption with anti-CR2 antibodies or CR2 -negative cells transfected 
with CR2 cDNA. We demonstrate here that ppl05 phosphorylation was induced 
when CR2 was activated by C3d and pepl6 as well as by gp350, the 
Epstein-Barr virus capsid protein or 0KB7, an anti-CR2 monoclonal 
antibody (mAb) . HB5, another anti-CR2 mAb, which did not activate B 
lymphocytes through CR2 , did not induce ppl0 5 phosphorylation. Thus, C3d, 
pepl6, gp350, and 0KB7 presented similar properties in activating CR2 to 
trigger ppl05 phosphorylation and in regulating B lymphocyte proliferation, 
while HB-5 had no effect on either assays. Furthermore, our data 
demonstrate that the presence of CR2 activated by its extracellular ligands 
regulates ppl05 phosphorylation through two distinct pathways: one which 
also requires the presence of non-activated CD19, and one which is 
independent of CD19. The involvement of CD19 in the first pathway was not 
due to the formation of putative CR2-CD19 complexes. Both pathways were 
TAPA -1 independent. This is the first demonstration that activated 
CR2 molecules can play a regulatory role in enzymatic function, such as 
phosphorylation, despite the absence of CD19 and TAPA-1. 
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It is now well documented that full activation of T cells requires a 
two-signal triggering that can be mimicked, in the absence of accessory 
cells, by co-immobilization of mAbs directed to stimulatory/accessory 
molecules (CD2, CD3 , CD28, adhesion molecules, etc.). In this report, we 
describe that engagement of CD82 can delivery such a costimulatory signal 
for full activation of the human T cell line Jurkat, leading to strong IL-2 



production and cell differentiation. The CD82 Ag, which belongs to the new 
tetra-span-transmembrane family (CD9 , CD37, CD53, CD63, and CD81 { 
TAP A -D), has been identified originally in our laboratory for its 
enhanced expression on three LAK-susceptible cell lines, and has been 
characterized as an activation/differentiation marker of mononuclear cells. 
Jurkat cells, stimulated in vitro by co- immobilization of anti-CD82 and 
anti-CD3 mAbs , produced high levels of IL-2, became strongly adherent to 
plastic dishes, and developed dendritic processes. These morphologic 
changes, associated with a total arrest of cell proliferation, were not the 
result of cell death but rather of cell differentiation, as shown by an 
increase in their metabolic activity. Costimulation through both CD82 and 
CD3 induced up-regulation of both IL-2 and IFN-gamma mRNA synthesis (but 
not of IL-4) and an increased expression of HLA class I molecules at the 
cell surface, which was inhibited by ant i - IFN-gamma Ah. 
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The mononuclear cell surface protein IA4 , recently classified as CD82, 
was originally identified in our laboratory by the IA4 monoclonal 
antibody (mAb) , because of its high expression on three 
lymphoblastoid, LAK-susceptible, variant cell lines. We have characterized 
CD82 as a new activation/differentiation marker of mononuclear cells. This 
protein belongs to the new family of TST proteins (tetra spans 
transmembrane), which includes CD9, CD37, CD53, CD63, and CD81 (TAP A 
-1) . Here we demonstrate that cross -linking of IA4 mAbs induces an increase 
of intracellular free calcium in U937 cells and tyrosine phosphorylation of 
various proteins. Our data indicate that the intracellular calcium increase 
is initiated by a phospholipase C (PLC) -induced Ptdlns (1 , 4 , 5) P3 second 
messenger followed by a more stable change, linked to extracellular calcium 
entry. This transducing signal was dependent on dual engagement of both 
CD82 and Fc receptors. Surface cross- linking of CD82 together with Fc 
receptors (FcRs) induces a specific long-lasting increase of intracellular 
calcium, whereas FcR cross-linking alone induces only a transient calcium 
mobilization. These results suggest that, upon cross-linking of CD82, a 
multimolecular complex including CD82 and FcR could be induced that is able 
to trigger signal transduction. We have previously shown that CD82 membrane 
expression is up-regulated during differentiation of human monocytes. Using 
U937 cells, we demonstrate here that several cytokines [interleukin-1 beta 
(IL-1 beta), IL-4, IL-6, IL-13, interf eron-gamma, tumor necrosis factor 
alpha] could significantly up-regulate the surface expression of CD82 
antigen, by contrast with FcR surface expression, which was up-regulated 
only after IFN-gamma treatments. Based on our finding of a strict 
dependence of CD82 activation on FcR stimulation, we suggest a putative 
role of CD82 in enhancing FcR-mediated activation of cells from the 
monocyte/macrophage lineage. 
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This review summaries the expression and the molecular and biochemical 
characteristics of eight new Clusters of Differentiation (CD79-CD86) 
established by the B cell Section during the Fifth International Workshop 
on Human Leukocyte Differentiation Antigens. CD79 monoclonal 
antibodies (mAb) identify the mbl (CD79 alpha) and B29 (CD79 beta) 
components of the surface immunoglobulin (Ig) receptor complex. CD80 
(B7/BB-1) is a costimulatory molecule that serves as the ligand for two 
molecules expressed on T lymphocytes, CD28 and CTLA-4. CD81 (TAPA-1) 
and CD82 (R2) are new members of the tetra-spans family of transmembrane 
proteins, which include CD 9 , CD37, CD53 and CD63. These proteins are 
postulated to be involved in signal transduction. CD83 (HB15) is a marker 
for human interdigitating reticulum cells, circulating dendritic cells and 
Langerhans cells. CDw84 and CD85 are new B cell-associated molecules that 
are also expressed by monocytes. CD86 is a new B cell activation antigen. 
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Four of the tetraspans family antigens expressed in B cells, CD37, CD53, 
TAP A- 1 , and R2/C33, as well as at least two other molecules, CD19 and 
CD21, coprecipitate with DR antigens from mild detergent lysates of human 
B-cell lines and tonsillar B cells. Coprecipitation and preclearing 
experiments indicate the existence of large multicomponent complexes 
containing jointly the seven components, although some "incomplete" 
complexes lacking some of the components may also exist. The complexes 
contain only a relatively small fraction of the total cellular pool of 
relevant molecules. The existence of these "tetraspans -DR complexes" may be 
related to the previously reported antiproliferative and signaling effects 
of antibodies against most of their components. 
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C33 Ag and M38 Ag had been identified by mAb inhibitory to HTLV-1- induced 
syncytium formation. The cDNA encoding C3 3 Ag had revealed that it belongs 
to the newly defined transmembrane 4 superfamily (TM4SF) . M38 Ag was 
detected on virtually all human cell lines and fresh leukocytes except for 
most granulocytes. It was also expressed on a mouse hybrid cell clone 
containing human chromosome llq23-pter. Immunoprecipitat ion and immunoblot 
analyses identified a monomeric 26-kDa protein. The M38 epitope was 
dependent on S-S bonding. These characteristics were very similar to those 
reported for TAPA-1 (the target of antiproliferative antibody 
-1) which also belongs to TM4SF as C33 Ag . We therefore cloned the cDNA of 
human TAPA -1 and expressed it in COS cells. M38 indeed reacted with 
COS cells expressing human TAPA -1. We concluded that M38 Ag was 
identical to TAPA-1. To further investigate the biologic functions of 
C33 Ag and M38 Ag (TAPA -1) and their roles in HTLV-1 -induced 
syncytium formation, molecules associated with these Ag were examined m T 
cells immunoprecipitation from surf ace-iodinated cell lysates revealed 
that proteins co-precipitated by C33 and M38 were mostly common including 
each other. Sequential immunoprecipitation- immunoblot experiments confirmed 
that C33 Ag and M38 Ag (TAPA-1) were associated with each other. The 
association was further confirmed in BHK cells doubly transfected with 
human cDNA for C33 Ag and TAPA-1. We extended similar analyses and 
found that C33 Ag and M38 Ag (TAPA-1) were regularly associated with 
CD4 or CD 8 . The association of these Ag on the cell surface was further 
supported by co-modulation of M38 Ag (TAPA-1), CD4 and CD 8 with C33 
Ag. This is the first time that a physical association between the members 
of TM4SF is demonstrated. Furthermore, the regular association of C33 Ag 
and M3 8 Ag (TAPA-1) with CD4 or CD 8 might indicate that they play a 
role in expression and/or function of the CD4/CD8 co-receptor complex. 
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TAPA -1 is a transmembrane protein 
involved in cell growth and cellular adhesion. Our studies were aimed at 
determining the mechanisms of the biologic phenomena mediated by TAPA 
-1, which include the identification of proteins that are associated with 
it' on the surface of lymphocytes. We and others have previously shown that 
Leu- 13, a leukocyte Ag, is one such molecule and that in B cells TAPA 
-1 is' associated with the CD19 Ag . Herein we identify an additional 
molecule, HLA-DR, that is noncovalently associated on the surface of B 



that has been shown to be 



cells with TAPA -1. This association was first detected by 
immunoprecipitation by anti-TAPA-1 and by ti- U 

antibodies in the presence of mild . de ^ents. The jniti ai 
observation was confirmed by 2 -dimensional SDS-PAGE and Dy air 
^nHflration of TAPA-1 in anti-HLA-DR immunoprecipitates by Western 
Morln^ysis. 0 Tnf Association of the two molecules on the surface of a 
human B cell line was shown by cocapping experiments. In addition, 
antibodies to both molecules can induce cellular adhesion and an 
^ pro ertive effect. Because the tissue distribution of these two 
moiecules only partially overlaps, with TAPA-1 being expressed on 
most cell ty^es and MHC class II expressed on a more restricted group of 
tissue it is possible that the TAPA-1 molecule provides a basic 

on that can augment a cell type specific activity. In B cells the 
association of TAPA-1 with CD19 and HLA-DR may increase cellular 
"ceraction and play a supporting role in the transmission of specific 
signals . 
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we studied the signal induced by the anti-TAPA-1 antibody and 
compared it to the signal induced by anti-IgM antibodies in ^ human B 
cell line OC1-LY8. We found that exposure of these cells to either 
-niihodi resulted in a rapid increase in protein tyrosine 
pno phorylacion which was prevented by inhibitors of tyrosine kinases 
¥y?osine y phosphorylation was an early event in the cascase leading to the 
antioroliferative effect of the anti-TAPA-1 antibody. However, 
2 ME a reducing agent that is not an inhibitor of tyrosine kinases 
Prevented boS tyrosine phosphorylation and the antiproliferative effect of 
the antibody . Cells grown in low concentrations of 2 -ME did not 
exhibit an increase in tyrosine phosphorylation in response to the anti- 
TAPA-1 antibody and were insensitive to the antiproliferative 
effect or the antibody . In contrast, the same cells maintained in 
2-ME were able to induce tyrosine phosphorylation in ™ B P~ B ! h ^ 1 ant ^g; 
The use of 2-ME resulted in an increase in intracellular thiols, mostly 
glutathione. Moreover, compounds that block glutathione synthesis rendered 
cells susceptible to the antibody , even in the presence of 2-ME 
These experiments demonstrate that tyrosine kinases are involved in 
propagating the antiproliferative signal initiated by the anti-TAPA^l 
antibody and suggest that this signal is dependent upon the level of 
intracellular thiols. 
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Immunohistological methods were used to examine the relation between the 
metastatic potential of melanoma and expression of the neuroglandular 
antigen (CD63) and other members of this family of molecules, CD53, CD37, 
CD 9 and the target of an anti -proliferative antibody (TAPA-I) , 
as well as MHC-class-I and -II antigens. The criteria used to establish 
metastatic potential were their relation to thickness of the primary 
melanoma, and differences in expression between vertical and radial growth 
phases of primary melanoma and between primary and metastatic melanoma. 
Studies on basal -cell carcinoma (BCC) and squamous-cell carcinoma (SCC) 
were also included as controls for malignant skin cancers with low 
metastatic potential. Expression of CD 9 and MHC-class-I antigen was found 
to be inversely related to thickness of the primary tumor, and CD9 was 
expressed predominantly on primary rather than on metastatic tumors. CD 9 
expression correlated with MHC-class-I expression on melanoma, and both 
were expressed on BCCs and SCCs having low metastatic potential, but not on 
compound nevi . CD63 and TAP A- I were expressed on nevi but not on SCC 
and BCC. Leu 13 is a molecule associated with TAP A- I in lymphomas, 
and was found to be expressed in sections from 5 out of 34 primary and 5 
out of 21 metastatic melanoma. CD53 and CD37 were not detected on melanoma. 
Our results indicate that several members of the neuroglandular antigen are 
expressed in melanoma and that low expression of CD 9 on primary melanomas 
might have prognostic significance with respect to the potential for 
metastasis . 
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SM23 is an integral membrane protein of the blood-vessel dwelling 
parasitic worm Schistosoma mansoni. This protein has been detected with 
antibodies in all stages of the parasite found in the human host, 
notably the lung stage, and therefore is of interest as a vaccine 
candidate. In addition SM23 has been shown to be a member of a proposed new 
superfamily of membrane proteins whose structures do not conform to the 
previously known classifications. To date there are 13 members including 
ME491 (CD63, Pltgp40), CD 9 (p23), TAPA-1, CD37, CD53, MRCOX-44, 
CO-029, MRP-1, L6, the gene product of TI-1, the target of mAb AD-1, SM23, 
and SJ23 (the Schistosoma japonicum homologue) . Most of these molecules 
except for those in the two blood vessel -dwel 1 ing parasites are found in 
membranes of hemopoietic and/or malignant cells and all have unknown 
function. In this study we used recombinant ly expressed full-length and 



partial molecules as well as synthesized peptides to map T cell and B cell 
epitopes of SM23. The two predicted external hydrophilic domains were found 
to be highly immunogenic and contained several B cell epitopes. There were 
at least four T cell epitopes in the large hydrophilic domain. One segment 
of 23 amino acids contained both a T cell and B cell epitope as well as the 
putative glycosylat ion site. This particular segment was recognized by 
immune sera and cells of every mouse strain tested. The elucidation of 
these epitopes demonstrates the immunogenic nature of this molecule and 
raises questions as to the role of SM23 in the host/parasite relationship. 
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C33 antigen recognized by monoclonal antibodies inhibitory to human 
T cell leukemia virus type 1- induced syncytium formation is a member of a 
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C33 Ag was originally identified by mAb inhibitory to syncytium formation 
induced by human T cell leukemia virus type 1 . The Ag was shown to be a 
highly heterogeneous glycoprotein consisting of a 28 -kDa protein and 
N-linked oligosaccharides ranging from 10 to 50 kDa. In the present study, 
cDNA clones were isolated from a human T cell cDNA expression library in 
Escherichia coli by using mAb C33. The identity of cDNA was verified by 
immunostaining and immunoprecipitation of transfected NIH3T3 cells with 
mAb. The cDNA contained an open reading frame of a 2 67 -amino acid sequence 
which was a type III integral membrane protein of 29.6 kDa with four 
putative transmembrane domains and three putative N-glycosylation sites. 
The C33 gene was found to belong to a newly defined family of genes for 
membrane proteins, such as CD9, CD37, CD53, CD63, and TAPA-1, and was 
identical to R2 , a cDNA recently isolated because of its strong 
up-regulation after T cell activation. Availability of mAb for C33 Ag 
enabled us to define its distribution in human leukocytes. C33 Ag was 
expressed in CD4 + T cells, CD19+ B cells, CD14 + monocytes, and CD16 + 
granulocytes. Its expression was low in CD8+ T cells and mostly negative in 
CD16 + NK cells. PHA stimulation enhanced the expression of C33 Ag in CD4+ T 
cells by about 5-fold and in CD8+ T cells by about 20-fold. PHA stimulation 
also induced the dramatic size changes in the N-linked sugars previously 
shown to accompany human T cell leukemia virus type 1- induced 
transformation of CD4 + T cells. 
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the target of antiproliferative antibody-1 and Leu-13 molecules. 
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CD19 is a member of the Ig superfamily expressed on the surface of B 
lymphocytes that may be involved in the regulation of B cell function. 
Immunoprecipitation studies with B cell lines solubilized by digitonin have 
shown CD19 to be part of a multimolecular complex that includes CD21 (CR2) 
and other unidentified proteins. In this study, two of the CD19 -associated 
proteins were identified as TAPA-1, which is expressed on most cell 
types, and Leu-13, which is expressed on subsets of lymphoid cells. 
TAPA -1 and Leu-13 are physically associated in many cell lineages. 
CD19 and CD21 mAb each specifically coprecipitated proteins of the same 
size as those precipitated by TAPA-1 and Leu-13 mAb from B cell lines 
and cDNA-transf ected K562 cell lines. Western blot analysis with a 
TAPA-1 mAb verified the identity of TAPA-1 in CD19 and CD21 
immunoprecipitated materials. In addition, when TAPA-1 or Leu-13 were 
crosslinked and patched on the cell surface, all of the CD19 comigrated 
with TAPA-1 and some of the CD19 comigrated with Leu-13, Furthermore, 
mAb binding to CD19, CD21, TAPA-1, and Leu-13 on B cell lines induced 
similar biologic responses, including the induction of homotypic adhesion, 
inhibition of proliferation, and an augmentation of the increase in 
intracellular [Ca2+] induced by suboptimal cross -linking of surface Ig on B 
cell lines. Together, these data suggest that TAPA-1 and Leu-13 are 
broadly expressed members of a signal transduction complex in which 
lineage-specific proteins, such as CD19 and CD2I, provide cell-specific 
functions . 
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A member of the tetra spans transmembrane protein superfamily is 
recognized by a monoclonal antibody raised against an HLA class 
I-deficient, lymphokine -activated killer-susceptible, B lymphocyte line. 
Cloning and preliminary functional studies. 
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The IA4 mAb was identified among a series of antibodies raised in 
BALB/c mice after immunization against a HLA class I-deficient, 
lymphokine -activated killer (LAK) -susceptible EBV-B lymphocyte line. The 
IA4 antibody was selected because of its high expression, in the 
range of 10(5) to 25 x 10(5) sites/cell, on several B lymphocyte lines 
(EBV-transf ormed or Burkitt) and monocytic lines such as HL60 and U937, and 
because its expression was correlated with both target susceptibility to 
LAK lysis and reduced expression of HLA class I surface Ag on two pairs of 
EBV-B-transformed cell lines (721/721.134 and MM/10F2) . Despite the 
strategy followed to raise the mAb and the correlation mentioned above, no 
direct role of the IA4 molecules in LAK susceptibility has been 
established, since the IA4 molecule is poorly expressed on the sensitive 
targets Daudi and K562; moreover, the IA4 antibody did not affect 
reproducibly the in vitro killing of positive target cells by LAK 
effectors. The IA4 antibody was poorly immunoprecipitating and the 
surface molecule recognized was identified by gene cloning following an 
expression strategy using a U937 cDNA library transfected in COS cells, and 



a screening strategy based on membrane expression of IA4 molecule. The IA4 
cDNA is virtually identical to "R2," a mRNA species previously identified 
in activated human T cells by subtractive hybridization. The IA4 cDNA 
contains an open reading frame coding for a protein 267 amino acids long 
with four potential transmembrane domains and one large external 
hydrophilic domain of about 110 amino acids, possibly glycosylated. The 
encoded protein belongs to a family of surface molecules, the tetra spans 
transmembrane protein superfamily, all displaying the four transmembrane 
domains, expressed on various cell types including lymphocytes (CD9 , CD37, 
CD53, TAPA-1), melanoma cells (ME491) , and intestinal cells (CO-029) . 
These molecules have been reported to be involved in cell activation and 
cell death. Surprisingly, the Schistosoma mansoni Ag Sm23 displays 
significant homologies with this family. The IA4 molecule is a widely 
distributed surface marker expressed on circulating lymphocytes and 
monocytes, newborn thymocytes, and the cell lines mentioned above. The IA4 
molecule expression is up-regulated upon cell activation. Weakly expressed 
on resting peripheral T and B lymphocytes and large granular lymphocytes 
(NK) , its expression roughly doubles after activation by PHA, 
staphylococcus aureus Cowan I, and IL-2, respectively. (ABSTRACT TRUNCATED 
AT 4 00 WORDS) 
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BACKGROUND: Numerous monoclonal antibodies (MAbs) have been 
produced to antigens found in human melanomas. Three of the best 
characterized melanoma antigens include the melanoma-associated 
glycoproteins (MAGs) defined by two reagent families- -the ME491 family 
(including ME491, 8-1H, and 8-2A) and the NKI/C-3 family (including NKI/C-3 
and NKI/black-13) --as well as the neuroglandular antigen (NGA) defined by 
MAbs LS59, LS62, and LS140. These three antigens have significant 
similarities in tissue distribution, biosynthesis, and structure. The ME491 
MAG has been cloned, mapped, and sequenced. Numerous 

non-melanoma-associated proteins (Sm23, CO-029, R2 , TAPA-1, CD9 , 
CD37, CD53, and CD63) have recently been shown to have significant homology 
to this sequence. PURPOSE : We conducted this study to investigate the 
similarity between the two MAG antigens and NGA. METHODS: Several reagents 
defining the three different melanoma antigens were compared, using 
competition immunoprecipitation, immunoassay, and inhibition 

radioimmunoassay techniques. RESULTS: Immunoassay experiments show that 
MAbs defining the three melanoma antigens bind to affinity-purified ME491 
antigen and inhibit each other from binding in an inhibition 
radioimmunoassay. Competition immunoprecipitation experiments demonstrate 
that the ME491 and NKI/C-3 antibodies bind to NGA. Rabbit anti-ME491 
idiotype serum recognizes determinants shared by NKI/C-3 and the anti-NGA 
MAbs. A competition immunoprecipitation experiment also confirms the 
identity of CD63, as defined by MAb RUU-SP 2.28, with the three melanoma 
antigens. CONCLUSION: These data indicate that the MAGs defined by ME491 
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TAPA-1 (the target of an antiproliferative antibody) is a 
26-kDa cell surface protein expressed on most human cell lines. TAPA 
-1 is a member of an evolutionarily related family of cell surface proteins 
all of which contain four transmembrane domains. A model is proposed for 
topology of TAPA -1 based on proteolysis studies in the in vitro 
translated protein embedded into microsomal membranes. This analysis 
predicts that the amino and the carboxyl termini of the molecule are 
cytoplasmic and that the two hydrophilic regions of the molecule are 
extracellular. The antigenic epitope of the human TAPA-1 is contained 
within a subregion of the second extracellular domain of the protein. This 
is the only region in the protein that has not been tightly conserved in 
mammalian evolution. 
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surface proteins which appear to be involved in growth regulation. 

Bellacosa A; Lazo P A; Bear S E; Tsichlis P N 

Department of Medical Oncology, Fox Chase Cancer Center, Philadelphia, 
Pennsylvania 19111, 

Molecular and cellular biology (UNITED STATES) May 1991, 11 (5) 
p2864-72, ISSN 0270-7306 Journal Code: 8109087 

Contract/Grant No.: CA-06927; CA; NCI; CA-38047; CA; NCI; RR-05539; RR; 
NCRR 

Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

Moloney murine leukemia virus (MoMuLV) -induced rat T-cell lymphomas 
express discrete 1.8-, 2.2-, and 4-kb mRNA transcripts hybridizing under 
conditions of reduced stringency to a probe derived from a region upstream 
of the first exon of the Tpl-l/Ets-1 gene. Screening a cDNA library from 
one rat T-cell lymphoma with this genomic probe yielded 15 cDNA clones 
which were derived from 10 different genes. One of these genes, defined by 
the cDNA clone pRcT7a, was expressed as a 1.8-kb mRNA transcript in spleen 
and thymus but not in other normal rat tissues. Expression of the gene 
defined by the pRcT7a cDNA clone in a series of MoMuLV- induced rat T-cell 
lymphomas showed a perfect correlation with the expression of the rat 
leukocyte antigen MRC OX-44. Because of this observation, the pRcT7a clone 
was sequenced and it was shown to identify a gene coding for a 
219-amino-acid protein. The homology between pRcT7a and the Tpl-1 probe 
used for its detection mapped within the 3' untranslated region of the 
pRcT7a cDNA clone. The pRcT7a protein, which exhibits four putative 
transmembrane regions and three putative glycosylation sites, contains a 
region which is nearly identical in sequence to a peptide derived from the 
rat leukocyte antigen MRC OX-44. This finding suggested that the pRcT7a 
cDNA clone defines the gene coding for OX-44. To confirm this finding, a 
pRcT7a construct in the retrovirus vector pZipNeo was introduced into the 
OX-44- T-cell lymphoma line 2788. Immunostaining with the MRC OX-44 
monoclonal antibody followed by flow cytometry revealed that 
following gene transfer, the 2788 cells became 0X-44+. Sequence comparisons 
revealed that pRcT7a/MRC OX-44 is a member of a family of genes which 
includes the melanoma-specific antigen ME491; the human leukocyte antigen 
CD37; the protein TAPA-1, which is expressed on the surface of human 



ells and appears to be involved in growth regulation/ the human 
crointestinal tumor antigen CO-029; and the Schistosoma 
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4/3,AB/83 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

12913693 BIOSIS NO.: 200100120842 

Retinal pigment epithelium express CD81 (target of the antiproliferative 
antibody) . 

AUTHOR: Geisert E E Jr(a); Abel H J; Fan L; Geisert G R 

AUTHOR ADDRESS: (a)Univ Of Tennessee Hlth Sci Ctr, Memphis, TN**USA 

JOURNAL: Society for Neuroscience Abstracts 26 (1-2) :pAbstract No-7062 

2000 

MEDIUM: print 

CONFERENCE/MEETING: 30th Annual Meeting of the Society of Neuroscience New 

Orleans, LA, USA November 04-09, 2000 

SPONSOR: Society for Neuroscience 

ISSN: 0190-5295 

RECORD TYPE: Abstract 

LANGUAGE: English 

SUMMARY LANGUAGE: English 

ABSTRACT: The present study focuses on the role of CD81 (the target of the 
antiproliferative antibody , TAP A) in the regulation of the 
growth of retinal pigment epithelium (RPE) . RPE were cultured from 
eight-day old rat pups. The level of CD81 in the cultures was defined by 
immunoblot methods and the distribution of the protein was examined using 
indirect immunohistochemical methods. In addition, the effects of the 
antibody binding were tested in culture. CD81 was found in all 
layers of the normal retina with a distinct lack of labeling in the inner 
and outer segments of the photoreceptors. Based on our original 
immunohistochemical analysis (Clarke and Geisert, 1998 Mol. Vision, 
http://www.molvis.org/molvis/v4/a3/), it was difficult to determine if 
CD81 was expressed by RPE. By examining cultures of RPE we demonstrated 
that CD81 was expressed on the surface of these cells and that it was 
concentrated at regions of cell-cell contact. When the AMP1 
antibody (directed against the large extracellular loop of CD81) 
was added to cultured RPE the mitotic activity of the cells was 
depressed. Previous studies demonstrated that CD81 was expressed in 
retinal glia, the Muller cells which span the thickness of the retina, 
and astrocytes found in the ganglion cell layer. The present study 
demonstrated that CD81 was also expressed by RPE. The dramatic effects of 
the AMP1 antibody and the location of CD81 at regions of cell-cell 
contact support the hypothesis that this molecule is part of a molecular 
switch controlling contact inhibition. 
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ABSTRACT: Modulation of the glial response to spinal cord injury may lead 
to enhanced functional recovery. The monoclonal antibody AMP1 was 
found to alter the stability of astrocyte -astrocyte contact in vitro and 
to inhibit proliferation of astrocytes and microglia. Furthermore, the 
AMP1 antigen (TAPA/CD81) is upregulated after traumatic spinal cord 
injury. Therefore we studied whether intralesional infusion of AMPl-mAb 
could enhance functional recovery after spinal cord contusion injury. 
Female Wistar rats were subjected to a moderate spinal cord contusion 
injury and implanted at the lesion site with a stainless steel cannula 
connected to an osmotic minipump . Two different doses of AMPl-mAb and one 
dose of pre-immune IgG were infused for 14 days. Neurological function 
was regularly assessed on several function tests for 8 weeks. The lower 
dose of AMP1 led to significantly better function on BBB (+-1.5 point) 
and Gridwalk tests as compared to the IgG control from 3 weeks onward. 
Hindpaw fine motor function, as assessed by BBB- subscores , was 
significantly better from 2 weeks onward. The higher dose of AMP1 did not 
differ from IgG control. These data suggest that AMP1 might be of value 
in the treatment of spinal cord injury, either by modulating the primary 
inflamatory process or by affecting the formation of the glial scar. 
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The hepatitis C virus is a single-stranded RNA virus with a genome 
approximately 9,000 nucleotides in length. The genome consists of a single, 
large open reading frame (ORF) and 5' and 3' untranslated regions. The 
highly conserved 5' untranslated region is 341 nucleotides in length with a 
complex secondary structure and may function as an internal ribosomal entry 
site (IRES). The 3' untranslated region is approximately 500 nucleotides in 
length and contains a hypervariable region, followed by a poly(U) sequence 
and a highly conserved 98 -nucleotide element with a stable secondary 
structure. The ORF codes form a single polyprotein that is processed into 
as many as 10 polypeptides, including a capsid protein (core), two envelope 
proteins (El and E2) , and nonstructural proteins (NS2, NS3 , NS4 , and NS5) . 
Potentially suitable antiviral targets include the IRES, protease, 
helicase, and RNA polymerase. In vitro studies show that antisense 
oligonucleotides can inhibit the production of structural HCV 
proteins and may be therapeutically useful if the problems of stability and 
delivery can be solved. The binding of HCV envelope proteins to CD81, 
a potential receptor for viral entry into hepatocytes, has recently been 
described and also raises the possibility of agents to block the binding to 
CD81 or the entry of the virus into cells. 
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The role of transmembrane 4 superfamily (TM4SF) proteins during muscle 
cell fusion has not been investigated previously. Here we show that the 
appearance of TM4SF protein, CD 9 , and the formation of CD9-betal integrin 
complexes were both regulated in coordination with murine C2C12 myoblast 
cell differentiation. Also, anti-CD9 and anti-CD81 monoclonal 
antibodies substantially inhibited and delayed conversion of 
C2C12 cells to elongated myotubes, without affecting muscle - specif ic 
protein expression. Studies of the human myoblast-derived RD sarcoma cell 
line further demonstrated that TM4SF proteins have a role during muscle 
cell fusion. Ectopic expression of CD9 caused a four- to eightfold increase 
in RD cell syncytia formation, whereas anti-CD9 and anti-CD81 
antibodies markedly delayed RD syncytia formation. Finally, anti-CD9 
and anti-CD81 monoclonal antibodies triggered apoptotic 
degeneration of C2C12 cell myotubes after they were formed. In summary, 
TM4SF proteins such as CD9 and CD81 appear to promote muscle cell 



expressed by kerat inocytes clearly delineating filopodia at lateral and 
apical surfaces. CD63 and CD151 are largely expressed in the intracellular 
compartment, although some membrane expression is observed. We found 
accumulation of CD9 , CD81, and CD151 together with alpha3 and betal 
integrins at intercellular junctions. In low calcium medium, this 
intercellular space is crossed by a zipper of filopodia enriched in 
alpha3betal and tetraspanin proteins. Interestingly, the expression of CD9 , 
CD81 , and betal and alpha3 integrins was detected in the footprints 
and rippings of motile keratinocytes , suggesting their role in both 
adhesion to extracellular matrix and keratinocyte motility, betal integrins 
were only partially activated in the rips, whereas cytoskeleton-linking 
proteins such as talin were completely absent. On the other hand, 
antitetraspanin antibodies did not stain focal adhesions, which 
contain talin. The involvement of tetraspanins in keratinocyte motility was 
assessed in a wound healing migration assay. Inhibition of cell 
migration was observed with antibodies to CD9, CD81, betal, and 
alpha3, and, to a lesser extent, to CD151. Together these results indicate 
that tetraspanin-integrin complexes might be involved in transient adhesion 
and integrin recycling during keratinocyte migration, as well as in 
intercellular recognition. 
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Proteins in the transmembrane -4 -superf amily (TM4SF) form many different 
complexes with proteins in the integrin family, but the functional utility 
of these complexes has not yet been demonstrated. Here we show that TM4SF 
proteins CD151, CD81 , and CD63 co-distribute with alpha3betal 
integrin on neurites and growth cones of human NT2N cells. Also, stable 
CD151-alpha3betal and CD81 -alpha3betal complexes were recovered in 
NT2N detergent lysates. Total NT2N neurite outgrowth on laminin-5 (a ligand 
for alpha3betal integrin) was strongly inhibited by ahti-CE)T"51 and - 
CD81 antibodies either together ( approximately 85% 
inhibition) or alone ( approximately 4 5% inhibition) . Notably, 
these antibodies had no inhibitory effect on NT2N neurites 
formed on laminin-1 or fibronectin, when alpha3betalintegrin was not 
engaged. Neurite number, length, and rate of extension were all affected by 
anti-TM4SF antibodies. In summary: (1) these substrate-dependent 
inhibition results strongly suggest that CD151 and CD81 
associations with alpha3betal are functionally relevant, (2) TM4SF proteins 
CD151 and CD81 make a strong positive contribution toward neurite 
number, length, and rate of outgrowth, and (3) NT2N cells, a 
well-established model of immature central nervous system neurons, can be a 
powerful system for studies of integrin function in neurite outgrowth and 
growth cone motility. 
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Chronic hepatitis C virus (HCV) infection occurs in about 3 percent of 
the world's population and is a major cause of liver disease. HCV infection 
is also associated with cryoglobulinemia, a B lymphocyte proliferative 
disorder. Virus tropism is controversial, and the mechanisms of cell entry 
remain unknown. The HCV envelope protein E2 binds human CD81, a 
tetraspanin expressed on various cell types including hepatocytes and B 
lymphocytes. Binding of E2 was mapped to the major extracellular loop of 
CD81. Recombinant molecules containing this loop bound HCV and 
antibodies that neutralize HCV infection in vivo inhibited 
virus binding to CD81 in vitro. 
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Cell-to-cell junction structures play a key role in cell growth rate 
control and cell polarization. In endothelial cells (EC) , these structures 
are also involved in regulation of vascular permeability and leukocyte 
extravasation. To identify novel components in EC intercellular junctions, 
mAbs against these cells were produced and selected using a morphological 
screening by immunofluorescence microscopy. Two novel mAbs, LIA1/1 and 
VJ1/16, specifically recognized a 25-kD protein that was selectively 
localized at cell-cell junctions of EC, both in the primary formation of 
cell monolayers and when EC reorganized in the process of wound healing. 
This antigen corresponded to the recently cloned platelet-endothelial 
tetraspan antigen CD151/PETA-3 (platelet-endothelial tetraspan antigen-3) , 
and was consistently detected at EC cell-cell contact sites. In addition to 
CD151/PETA-3 , two other members of the tetraspan superfamily, CD 9 and 
CD81/ TAPA-1 (target of antiproliferative antibody -1), 
localized at endothelial cell-to-cell junctions. Biochemical analysis 
demonstrated molecular associations among tetraspan molecules themselves 
and those of CD151/ PETA-3 and CD9 with alpha3 betal integrin. 
Interestingly, mAbs directed to both CD151/PETA-3 and CD81/ TAPA-1 as 
well as mAb specific for alpha3 integrin, were able to inhibit the 
migration of ECs in the process of wound healing. The engagement of 
CD151/PETA-3 and CD81/TAPA- 1 inhibited the movement of 
individual ECs, as determined by quantitative time-lapse video microscopy 
studies. Furthermore, mAbs against the CD151/PETA-3 molecule diminished the 
rate of EC invasion into collagen gels. In addition, these mAbs were able 
to increase the adhesion of EC to extracellular matrix proteins. Together 
these results indicate that CD81/TAPA- 1 and CD151/PETA-3 tetraspan 
molecules are components of the endothelial lateral junctions implicated in 
the regulation of cell motility, either directly or by modulation of the 
function of the associated integrin heterodimers . 
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Functional analysis of four tetraspans, CD9 , CD53, CD81, and CD82, 
suggests a common role in cost imulat ion , cell adhesion, and migration: only 
CD9 upregulates HB-EGF activity. 
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Molecules of the tetraspan superfamily are engaged in mult imolecular 
complexes containing other proteins such as beta 1 integrins and MHC 
antigens. Although their functions are not clear, they have been suggested 
to play a role in cell adhesion and migration, signal transduction, and 
costimulation. We have in this paper directly compared the functional 
properties of four tetraspans, CD 9 , CD53, CD81, and CD82. mAbs to any 
of these molecules were able to deliver a costimulatory signal for 
CD3 -mediated activation of the T cell line Jurkat . CD82 mAbs were the most 
efficient in triggering this effect. Moreover, engagement of CD9, 
CD81 , and CD82 induced the homotypic aggregation of the 
megakaryocyte cell line HEL, and inhibited the migration of this 
cell line. Similar results were obtained with the preB cell line NALM-6 
using the CD 9 and CD81 mAbs. The CD81 mAb 5A6 produced the 
strongest effects. Therefore, the tetraspans are recognized by mAbs which 
produce similar effects on the same cell lines. This is consistent with the 
tetraspans being included in large molecular complexes and possibly forming 
a tetraspan network (the tetraspan web) . We also demonstrate that the 
tetraspans are likely to keep specific functional properties inside this 
network. Indeed, we have demonstrated that the human CD 9 is able, like the 
monkey molecule, to upregulate the activity of the transmembrane precursor 
of heparin-binding EGF as a receptor for the diphtheria toxin when 
cotransfected in murine LM cells. Neither CD81, nor CD82 had such 
activity. By using chimeric CD9/CD81 molecules we demonstrate that 
this activity requires the second half of CD 9 , which contains the large 
extracellular loop, the fourth transmembrane region, and the last short 
cytoplasmic domain. 
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It is well established that integrins and extracellular matrix (ECM) play 
key roles in cell migration, but the underlying mechanisms are poorly 
defined. We describe a novel mechanism whereby the integrin alpha 6 beta 1, 
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Enzymatic and immunochemical assays show a phosphatidylinosi tol 4 -kinase 
in novel and specific complexes with proteins {CD63 and CD81) of the 
transmembrane 4 superfamily (TM4SF) and an integrin (alpha3betal ) . The size 
(55 kDa) and other properties of the phosphatidylinositol 4 -kinase (PI 4-K) 
(stimulated by nonionic detergent, inhibited by adenosine, 
inhibited by monoclonal antibody 4CG5) are consistent with PI 
4-K type II. Not only was PI 4-K associated with alpha3betal-CD63 complexes 
in alpha3 -transfected K562 cells, but also it could be co-purified from 
CD63 in untransfected K562 cells lacking alpha3betal. Thus, TM4SF proteins 
may link PI 4-K activity to the alpha3betal integrin. The alpha5betal 
integrin, which does not associate with TM4SF proteins, was not associated 
with PI 4-K. Notably, alpha3betal-CD63 -CD81 -PI 4-K complexes are 
located in focal complexes at the cell periphery rather than in focal 
adhesions. The novel linkage between integrins, transmembrane 4 proteins, 
and phosphoinositide signaling at the cell periphery may play a key role in 
cell motility and provides a signaling pathway distinct from conventional 
integrin signaling through focal adhesion kinase. 
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CD81) up-regulates the release of tumour necrosis factor-alpha by the 
EBV-B lymphoblastoid cell line JY, 

Altomonte M; Montagner R; Pucillo C; Maio M 

Advanced Immunotherapy Unit, INRCCS-CRO, Department of Sciences and 
Biomedical Technologies, University of Udine, Italy. 

Scandinavian journal of immunology (ENGLAND) Apr 1996, 43 (4) 
P367-73, ISSN 0300-9475 Journal Code: 0323767 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

Target of an antiproliferative antibody-1 (TAPA-1/ CD81) has 
been shown to be non-covalently associated to HLA-DR antigens on the cell 
surface of B cells. In this study the authors report that triggering of 
CD81 by MoAb 5A6 or 1D6 significantly (P < 0.05) up-regulates the 
release of tumour necrosis factor-alpha (TNF-alpha) by the Epstein-Barr 
virus-positive (EBV) -B ... lymphoblastoid cell line JY. The accumulation of 
TNF-alpha in the culture medium of JY cells incubated with either anti- 
CD81 MoAb was found to be dose -dependent and similar to that obtained 
following crosslinking of HLA-DR antigens with MoAb L243. The effect of the 
combination of anti-CD81 and anti -HLA-DR MoAb on the release of 
TNF-alpha by JY cells was not synergistic or additive, In addition, the 
combination of anti-CD81 and anti-HLA-DR MoAb did not affect 
proliferation and homotypic aggregation of JY cells induced by each MoAb 
used alone. Both anti-CD81 or anti-HLA-DR MoAb induced protein 
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involved in hepatitis C virus adsorption. 
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The initial binding of Hepatitis C virus (HCV) to the cell membrane is a 
critical determinant of pathogenesis. Two putative HCV receptors have been 
identified, CD81 and low-density lipoprotein receptor (LDLr) . 
CD81 interacts in vitro with the HCV E2 envelope glycoprotein, and 
LDLr interacts with HCV present in human plasma. In order to characterize 
these potential receptors for HCV, virus from plasma, able to replicate in 
cell culture, was inoculated on Vero cells or human hepatocarcinoma cells. 
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BACKGROUND/ AIMS : Migration of activated hepatic stellate cells (HSC) is a 
key event in the progression of liver fibrosis. Little is known about 
transmembrane proteins involved in HSC motility. Tetraspanins (TM4SF) have 
been implicated in cell development, differentiation, motility and tumor 
cell invasion. We evaluated the expression and function of four TM4SF, 
namely CD9, CD81 , CD63 and CD151, and their involvement in HSC 
migration, adhesion, and proliferation . METHODS/RESULTS : All TM4SF 
investigated were highly expressed at the human HSC surface with different 
patterns of intracellular distribution. Monoclonal antibodies 

directed against the four TM4SF inhibited HSC migration induced by 
extracellular matrix proteins in both wound healing and haptotaxis assays. 
This inhibition was independent of the ECM substrates employed 

(collagen type I or IV, laminin) , and was comparable to that obtained by 
incubating the cells with an anti-betal blocking mAb. Importantly, cell 
adhesion was unaffected by the incubation with the same antibodies. 
Co-immunoprecipitation studies revealed different patterns of association 
between the four TM4SF studied and betal integrin. Finally, anti-TM4SF 
antibodies did not affect HSC growth . CONCLUSIONS : These findings 
provide the first characterization of tetraspanins expression and of their 
role in HSC migration, a key event in liver tissue wound healing and 
f ibrogenesis . 
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The complement system particularly component C3 has been demonstrated 

to be a key link between innate and adaptive immunity. The trimolecular 
complex of complement receptor type 2 (CR2) , CD19, and CD81 is known 
to promote B cell activation when coligated with the B cell Ag receptor. In 
the present study, we aimed to elucidate the role of human complement 
receptor type 1 (CR1) , the other C3-receptor on B cells. As ligand, 
aggregated C3 and aggregated C3(H{2)0), i.e., multimeric "C3b-like C3 " , are 
used, which bind to CR1, but not to CR2 . In experiments studying the 
functional consequences of CRl-clustering , the multimeric ligand is shown 
to inhibit the proliferation of tonsil B cells activated with a 
suboptimal dose of anti-IgM F(ab*)(2). Importantly, this inhibitory 
activity also occurs in the presence of the cos timulatory cytokines IL-2 
and IL-15. The ant i - IgM- induced transient increase in the concentration of 
intracellular free Ca(2 + ) and phosphorylation of several cytoplasmic 
proteins are strongly reduced in the presence of the CR1 ligand. Data 
presented indicate that CR1 has a negative regulatory role in the B cell Ag 
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receptor mediated activation of human B lymphocytes. 
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Pregnancy-specific glycoproteins (PSGs) are a family of highly similar 
secreted proteins produced by the placenta. PSG homologs have been 
identified in primates and rodents. Members of the human and murine PSG 
family induce secretion of antiinflammatory cytokines in mononuclear 
phagocytes. For the purpose of cloning the receptor, we screened a RAW 
264.7 cell cDNA expression library. The PSG17 receptor was identified as 
the tetraspanin, CD9. We confirmed binding of PSG17 to CD 9 by ELISA, flow 
cytometry, alkaline phosphatase binding assays, and in situ rosetting. 
Anti-CD9 monoclonal antibody inhibited binding of PSG17 to 
CD9-transf ected cells and RAW 264.7 cells. Moreover, PSG17 binding to 
macrophages from CD9-def icient mice was significantly reduced. We then 
tested whether PSG17 binds to other members of the murine tetraspanin 
family. PSG17 did not bind to cells transf ected with CD53, CD63, CD81 
, CD82, or CD151, suggesting that PSG17-CD9 binding is a specific 
interaction. We have identified the first receptor for a murine PSG as well 
as the first natural ligand for a member of the tetraspanin superfamily. 
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Hepatitis C virus (HCV) is a major cause of chronic hepatitis worldwide, 
but the study of HCV infection has been hampered by the lack of an in vitro 
or in vivo small animal model. The tree shrew Tupaia belangeri is 
susceptible to infection with a variety of human viruses in vivo, including 
hepatitis viruses. We show that primary Tupaia hepatocytes can be infected 
with serum- or plasma-derived HCV from infected humans, as measured by de 
novo synthesis of HCV RNA, analysis of viral quasispecies evolution, and 
detection of viral proteins. Production of infectious virus could be 
demonstrated by passage to naive hepatocytes. To assess whether viral entry 
in Tupaia hepatocytes was dependent on the recently isolated HCV E2 binding 
protein CD81, we identified and characterized Tupaia CD81. 
Sequence analysis of cloned Tupaia cDNA revealed a high degree of homology 
between Tupaia and human CD81 large extracellular loops (LED . 
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putative virions isolated from HCV-infected humans. In this study, we used 
HCV LPs derived from infectious clone H77C as a tool to examine virus-cell 
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and hepatoma cell lines but not to mouse cell lines Binding could be 
inhibited by monoclonal anti-E2 antibodxes, indicating that the 
HCV-LP cell interaction was mediated by envelope glycoprotein E2 Binding 
": oear ed to be CD81 independent and did not correlate with 
ill aensity lipoprotein receptor expression. Heat denaturation of HCV-LPs 
drastically reduced binding, indicating that the interaction of HCV-LPs 
with target cells was dependent on the proper conformation of the 
particles In conclusion, our data demonstrate that insect cell-derived 
HCV LPs bind specifically to defined human cell lines. Since the envelope 
proteins of HCV-LPs are presumably presented in a vinon-like conformation 
Xe binding of HCV-LPs to target cells may allow the study of virus-host 
cell interactions, including the isolation of HCV receptor candidates and 
antibody-mediated neutralization of binding. 
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?nf^iSr;i?riS2itis C virus (HCV) is a leading cause of chronic 
liver disease worldwide. Little is known about how this virus is able to 
Persist or whether this persistence might be because of its ability to 
alter the ear^y innate immune response. The major HCV envelope protein E2 
has been shown to bind to CD81. Thus, HCV binding to natural killer 
(NK) cells could result in the cross-linking of CD81. To explore this 
possibility, we investigated whether cross-linking CD81 on NK cells 
could liter NK cell function. CD81 cross-linking by monoclonal 
antibody (mAb) specific for CD81 or by immobilized E2 have been 
S to result in costimulatory signals for human T cells. In this study, 
we show that CD81 cross-linking via immobilized E2 or mAbs specific 
for CD81 inhibits not only non major histocompatibility 
complex restricted cytotoxicity mediated by NK cells ^ also interferon 
(IFN) -gamma production by NK cells after exposure to interleukin(IL) 2, 
IL-12 IL-15, or CD16 cross-linking. These results show that CD81 
cross-linking mediates completely different signals in NK cells versus T 
cells. importantly, these results suggest that one mechanism whereby HCV 
can alter host defenses and innate immunity is via the early 
inhibition of IFN-gamma production by NK cells. 
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The immune response against hepatitis C virus (HCV) is rarely effective 
at clearing the virus, resulting in approximately 170 million chronic HCV 
infections worldwide. Here we report that ligation of an HCV receptor ( 
CD81) inhibits natural killer (NK) cells. Cross - linking of 
CD81 by the major envelope protein of HCV (HCV-E2) or anti-CD81 

antibodies blocks NK cell activation, cytokine production, cytotoxic 
granule release, and proliferation. This inhibitory effect was 
observed using both activated and resting NK cells. Conversely, on NK-like 
T cell clones, including those expressing NK cell inhibitory 

receptors, CD81 ligation delivered a costimulatory signal. 
Engagement of CD81 on NK cells blocks tyrosine phosphorylation 
through a mechanism which is distinct from the negative signaling pathways 
associated with NK cell inhibitory receptors for major 
histocompatibility complex class I. These results implicate HCV-E2 -mediated 
inhibition of NK cells as an efficient HCV evasion strategy targeting 
the early antiviral activities of NK cells and allowing the virus to 
establish itself as a chronic infection. 
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PURPOSE: The present study focuses on the role of CD81, the target 
of the anti-prolif erative antibody (TAPA) , in the regulation of the 
growth of retinal pigment epithelium (RPE) . METHODS : RPE of 8-day-old rat 
pups was cultured. The level of CD81 in the cultures was defined by 
immunoblot methods, and the distribution of the protein was examined using 
indirect immunohistochemical methods. In addition, the effects of the 
antibody binding were tested in culture. RESULTS: CD81 was 
found in all layers of the normal retina with a distinct absence of 
labeling in the inner and outer segments of the photoreceptors. Based on 
the authors' original immunohistochemical analysis, it was difficult to 
determine whether CD81 was expressed by RPE, By examining cultures of 
RPE it was demonstrated that CD81 was expressed on the surface of 
these cells and that it was concentrated at regions of cell-cell contact. 
Indirect immunohistochemical methods using a peroxidase-labeled secondary 
antibody in albino mice revealed heavy labeling of the RPE in the 
intact eye. When the AMP1 antibody (directed against the large 
extracellular loop of CD81) was added to cultured RPE, the mitotic 
activity of the cells was depressed. CONCLUSIONS: CD81 was found in 
the normal rat retina. Previous studies demonstrated that CD81 was 
expressed in retinal glia, the Muller cells that span the thickness of the 
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retina, and astrocytes found in the ganglion cell layer. The present study 
demonstrated that CD81 was also expressed by RPE. The dramatic 
effects of the AMP1 antibody and the location of CD81 at 
regions of cell -cell contact support the hypothesis that this molecule is 
part of a molecular switch controlling contact inhibition. 
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Heterotypic interaction among tumor cells (TCs) and endothelial cells 
(ECs) may play a critical role during the vascular dissemination of 
neoplastic cells and during pathologic angiogenesis in tumors. To identify 
molecules involved in these processes, the distribution of vascular 
junctional proteins was first studied by immunofluorescence at sites of 
heterologous intercellular contact using TC-EC mosaic monolayers grown on 
2 -dimensional collagen. Several members of the tetraspanin superfamily, 
including CD 9 , CD81, and CD151, were found to localize at the TC-EC 
contact area. The localization of tetraspanins to the TC-EC heterologous 
contact area was also observed during the active transmigration of TCs 
across EC monolayers grown onto 3 -dimensional collagen matrices. Dynamic 
studies by time-lapse immunofluorescence confocal microscopy showed an 
active redistribution of endothelial CD9 to points of melanoma insertion. 
Anti-CD9 monoclonal antibodies were found to specifically 
inhibit the transendothelial migration of melanoma cells; the 
inhibitory effect was likely caused by a strengthening of 
CD9 -mediated heterotypic interactions of TCs to the EC monolayer. These 
data support a novel mechanism of tetraspanin-mediated regulation of TC 
transcellular migration independent of TC motility and growth during 
metastasis and a role for these molecules in the formation of TC-EC mosaic 
monolayers during tumor angiogenesis. 
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Hepatitis C virus (HCV) binds to platelets in chronically infected 
patients where free HCV constitutes only about 5% of total circulating 
virus. Free HCV preferentially binds to human mononuclear cell lines but 



free and complexed virus binds equally to platelets. The extent of free HCV 
binding to human Molt-4 T cells (which express CD81) and to human 
promonocyte U937 cells or to platelets (which do not express CD81) 
was similar. The binding of free HCV to the cell lines was saturated at a 
virus dose of 1 IU HCV RNA per cell but binding to platelets was not 
saturable. Human anti-HCV IgG, but not anti-CD81, markedly 
inhibited HCV binding to target cells in a dose-dependent manner. 
Human antibodies to HCV hypervariable region 1 of E2 glycoprotein 
partially inhibited viral binding to target cells. Recombinant E2 
also inhibited viral binding to target cells in a dose-dependent 
manner, with the efficacy of this decreasing in the rank order of Molt-4 
cells more than U937 cells more than platelets. In contrast to HCV, 
recombinant E2 bound to Molt-4 cells to an extent markedly greater than 
that apparent with U937 cells or platelets. These results suggest that the 
binding of HCV to blood cells is mediated by multiple cell surface 
receptors and that recombinant E2 binding may not be representative of the 
interaction of the intact virus with target cells. 
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Structure- function analysis of the hepatitis C virus (HCV) envelope 
glycoproteins, El and E2, has been difficult due to the unavailability of 
HCV virions. Truncated soluble forms of E2 have been used as models to 
study virus interaction with the putative HCV receptor CD81, but they 
may not fully mimic E2 structures on the virion. Here, we compared the 
CD81 -binding characteristics of truncated E2 (E2(660)) and 
full-length (FL) E1E2 complex expressed in mammalian cells, and of HCV 
virus-like particles (VLPs) generated in insect cells. All three 
glycoprotein forms interacted with human CD81 in an in vitro binding 
assay, allowing us to test a panel of well -characterized anti-E2 monoclonal 
antibodies (MAbs) for their ability to inhibit the 
glycoprotein-CD81 interaction. MAbs specific for E2 amino acid (aa) 
regions 396-407, 412-423 and 528-535 blocked binding to CD81 of all 
antigens tested. However, MAbs specific for regions 432-443, 436-443 and 
436-447 inhibited the interaction of VLPs, but not of E2(660) or the 
FL E1E2 complex with CD81, indicating the existence of structural 
differences amongst the E2 forms. These findings underscore the need to 
carefully select an appropriate ligand for structure-function analysis. 
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ADAM 3 is a sperm surface glycoprotein that has been implicated in 
sperm-egg adhesion. Because little is known about the adhesive activity of 
ADAMs, we investigated the interaction of ADAM 3 disintegrin domains, made 
in bacteria and in insect cells, with murine eggs. Both recombinant 
proteins inhibited sperm-egg binding and fusion with potencies 
similar to that which we recently reported for the ADAM 2 disintegrin 
domain. Alanine scanning mutagenesis revealed a critical importance for the 
glutamine at position 7 of the disintegrin loop. Fluorescent beads coated 
with the ADAM 3 disintegrin domain bound to the egg surface. Bead binding 
was inhibited by an authentic, but not by a scrambled, peptide analog 
of the disintegrin loop. Bead binding was also inhibited by the 
function-blocking anti-alpha6 monoclonal antibody (mAb) GoH3 , but not 
by a nonfunction blocking anti-alpha6 mAb, or by mAbs against either the 
alphav or beta3 integrin subunits. We also present evidence that in 
addition to the tetraspanin CD9 , two other betal - integrin-associated 
proteins, the tetraspanin CD81 as well as the single pass 
transmembrane protein CD98 are expressed on murine eggs. Antibodies 
to CD 9 and CD98 inhibited in vitro fertilization and binding of the 
ADAM 3 disintegrin domain. Our findings are discussed in terms of the 
involvement of multiple sperm ADAMs and multiple egg betal 
integrin-associated proteins in sperm-egg binding and fusion. We propose 
that an egg surface "tetraspan web" facilitates fertilization and that it 
may do so by fostering ADAM- integrin interactions. 



3/3,AB/16 (Item 16 from file: 

DIALOG (R) File 155 : MEDLINE (R) 



155) 



11160115 21179883 PMID : 11282207 

Immunogenicity of the E1E2 proteins of hepatitis C virus expressed by 
recombinant adenoviruses. 

Seong Y R; Choi S; Lim J S; Lee C H; Lee C K; Im D S 

Cell Biology Laboratory, Korea Research Institute of Bioscience and 
Biotechnology, Yusong PO Box 115, Taejon 305-600, South Korea. 

Vaccine (England) Apr 6 2001, 19 (20-22) p2955-64, ISSN 0264-410X 
Journal Code: 8406899 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

The El and E2 proteins of hepatitis C virus (HCV) are believed to be the 
viral envelope glycoproteins that are major candidate antigens for HCV 
vaccine development. We reported previously that the replication-competent 
recombinant adenovirus encoding core-El -E2 genes of HCV (Ad/HCV) produces 
serologically reactive El and E2 proteins forming a heterodimer in 
substantial amounts. Here, we examined immunogenicity of the E1E2 proteins 
copurified from HeLa cells infected with Ad/HCV virus in mice. Furthermore, 
we constructed a replication-defective recombinant adenovirus encoding the 
core-El -E2 genes of HCV (Ad.CMV.HCV) and examined immunogenicity of the 
virus in mice. The mice immunized intraperitoneally with the copurified 
induced mainly antibodies to E2 , but not to El by 

analysis. The sera of mice immunized with the E1E2 
binding of E2 protein to the major extracellular loop 
E2-specific cytotoxic T cells (CTLs), but not 
the E1E2 antigens were induced in the mice 
immunized with Ad.CMV.HCV virus. When immunized with both 
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Ad.CMV.HCV virus and the E1E2, mice elicited E2-specific CTLs and 



antibodies to the E1E2 antigens. The results suggest that 
immunization of Ad.CMV.HCV virus combined with E2 protein is an effective 
modality to induce humoral as well as cellular immune response to E2 
antigen . 
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The intrinsic variability of hepatitis C virus (HCV) envelope proteins El 
and E2 complicates the identification of protective antibodies. In an 
attempt to identify antibodies to E2 proteins from divergent HCV 
isolates, we produced HCV E2 recombinant proteins from individuals infected 
with HCV genotypes la, lb, 2a, and 2b. These proteins were then used to 
characterize 10 human monoclonal antibodies (HMAbs) produced from 
peripheral B cells isolated from an individual infected with HCV genotype 
lb. Nine of the antibodies recognize conformational epitopes within 
HCV E2. Six HMAbs identify epitopes shared among HCV genotypes la, lb, 2a, 
and 2b. Six, including five broadly reactive HMAbs , could inhibit 
binding of HCV E2 of genotypes la, lb, 2a, and 2b to human CD81 when 
E2 and the antibody were simultaneously exposed to CD81. 
Surprisingly, all of the antibodies that inhibited the binding 
of E2 to CD81 retained the ability to recognize preformed CD81 
-E2 complexes generated with some of the same recombinant E2 proteins. Two 
antibodies that did not recognize preformed complexes of HCV la E2 
and CD81 also inhibited binding of HCV la virions to CD81 

Thus, HCV- infected individuals can produce antibodies that 
recognize conserved conformational epitopes and inhibit the binding 
of HCV to CD81. The inhibition is mediated via antibody- 
binding to epitopes outside of the CD81 binding site in E2 , possibly 
by preventing conformational changes in E2 that are required for CD81 
binding . 
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The antibody response to the envelope proteins of hepatitis C virus 
(HCV) may play an important role in controlling the infection. To allow 
molecular analyses of protective antibodies , we isolated human 
monoclonal antibodies to the E2 envelope glycoprotein of HCV from a 
combinatorial Fab library established from bone marrow of a chronically 
HCV-infected patient. Anti-E2 reactive clones were selected using 
recombinant E2 protein. The bone marrow donor carried HCV genotype 2b, and 
E2 used for selection was of genotype la. The antibody clones were 
expressed as Fab fragments in E. coli, and as Fab fragments and IgGl in CHO 
cells. Seven different antibody clones were characterized, and shown 
to have high affinity for E2, genotype la. Three clones also had high 
affinity for E2 of genotype lb. They all bind to conformation-dependent 
epitopes. Five clones compete for the same or overlapping binding sites, 
while two bind to one or two other epitopes of E2 . Four clones 
corresponding to the different epitopes were tested as purified IgGl for 
blocking the CD81-E2 interaction in vitro; all four were positive at 
0.3-0.5 microg/ml. Thus, the present results suggest the existence of at 
least two conserved epitopes in E2 that mediate inhibition of the E2- 
CD81 interaction, of which one appeared immunodominant in this donor. 
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Hepatitis C virus glycoprotein E2 binding to CD81: the role of E1E2 
cleavage and protein glycosylation in bioactivity. 
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The hepatitis C virus glycoproteins El and 2 have been expressed using 
recombinant baculoviruses following fusion to the carrier protein 
glutathione S- transferase (GST) . Proteins were expressed singly and as an 
E1E2 polyprotein with and without an N-terminal affinity tag. Expression of 
the E1E2 polyprotein, even when preceded by GST, led to processing in 
insect cells and detection of an E1E2 complex that could be specifically 
purified by glutathione affinity chromatography. Baculovirus expressed E2 
and a purified GST-E1E2 protein bound to the second extracellular loop of 
CD81 (EC2) , a reported ligand for the molecule, but not to a 
truncated derivative of CD81 consisting of only the central domain of 
the loop. Purified GST-E2, however, failed to bind to CD81 suggesting 
a requirement for a free E2 amino terminus for biological activity. The 
binding to CD81 by baculovirus expressed E2 protein was comparable to 
that observed for E2 derived from mammalian cells when detected by a 
monoclonal antibody sensitive to protein conformation. Furthermore, 
E2 protein expressed in insect cells in the presence of 
N-butyldeoxynoj irimycin, an inhibitor of terminal glucose residue 
processing, formed complexes with El and bound to CD81-EC2 similarly 
to untreated protein. Together these data suggest that although 
hyperglucosylation of E2 does not have a major effect on bioactivity, 
polyprotein processing to reveal the free amino terminus is required. 
Copyright 2000 Academic Press. 
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Hepatitis C virus (HCV) is the leading causative agent of blood-borne 
chronic hepatitis and is the target of intensive vaccine research. The 
virus genome encodes a number of structural and nonstructural antigens 
which could be used in a subunit vaccine. The HCV envelope glycoprotein E2 
has recently been shown to bind CD81 on human cells and therefore is 
a prime candidate for inclusion in any such vaccine. The experiments 
presented here assessed the optimal form of HCV E2 antigen from the 
perspective of antibody generation. The quality of recombinant E2 
protein was evaluated by both the capacity to bind its putative receptor 
CD81 on human cells and the ability to elicit antibodies that 
inhibited this binding (NOB antibodies) . We show that truncated 
E2 proteins expressed in mammalian cells bind with high efficiency to human 
cells and elicit NOB antibodies in guinea pigs only when purified 
from the core-glycosylated intracellular fraction, whereas the 
complex-glycosylated secreted fraction does not bind and elicits no NOB 
antibodies. We also show that carbohydrate moieties are not necessary 
for E2 binding to human cells and that only the monomeric nonaggregated 
fraction can bind to CD81 . Moreover, comparing recombinant 
intracellular E2 protein to several E2 -encoding DNA vaccines in mice, we 
found that protein immunization is superior to DNA in both the quantity and 
quality of the antibody response elicited. Together, our data suggest 
that to elicit antibodies aimed at blocking HCV binding to CD81 
on human cells, the antigen of choice is a mammalian cell-expressed, 
monomeric E2 protein purified from the intracellular fraction. 
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We have described previously that betal integrins, which mediate 
keratinocyte cell adhesion and migration, are in ligand-occupied 
conformation at the basal surface but not at the lateral and apical 
surfaces of keratinocytes . This led us to study the cellular localization 
and function of tetraspanin molecules, which have been postulated to 
modulate integrin activity. We found that CD9 and CD81 are highly 



fusion and support myotube maintenance. 
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CD151 (PETA-3/SFA-1) is a member of the transmembrane 4 superfamily 
(TM4SF) of cell-surface proteins and is expressed abundantly both on the 
cell surface and in intracellular membranes by the haemopoietic cell lines 
M07e, HEL and K562 . In the presence of mild detergent (CHAPS), CD151 
co-immunoprecipitated with integrin alpha 4 beta 1, alpha 5 beta 1, alpha 6 
beta 1 and alpha lib beta 3. The association of CD151 with alpha 4 beta 1 
and alpha 5 beta 1 seemed to be constitutive, as it was not modified by 
treatment of M07e cells with cytokines that regulate integrin function by 
'inside-out' signalling. CD151 also associated with other tetraspans in an 
apparently cell- type-specif ic fashion, as defined by its co-precipitation 
with CD9, CD63 and CD81 from M07e cells, but not from K562 cells, 
which express similar levels of these proteins. F(ab')2 fragments of 
monoclonal antibodies (mAbs) against CD151 caused homotypic adhesion 
of HEL and K562 cells that was dependent on energy and cytoskeletal 
integrity and was augmented in the presence of RGDS peptides. The adhesion 
was not blocked by function- inhibiting mAbs against beta 1 or beta 3 
integrins, suggesting that cell -cell adhesion was not mediated by the 
binding of integrin to a cell-associated ligand. Furthermore, mAb CD151 did 
not affect adhesion of the cells to fibronectin, laminin, collagen or 
fibrinogen, which are ligands for alpha 4 beta 1, alpha 5 beta 1, alpha 6 
beta 1 and alpha lib beta 3 integrins. Taken together, these results 
indicate that the ligation of CD151 does not induce the up-regulation of 
integrin avidity, but might act as a component of integrin signalling 
complexes . 



3/3,AB/26 (Item 26 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

10092974 99077164 PMID: 9862348 

Gamma -glutamyl transpeptidase, an ecto-enzyme regulator of intracellular 

redox potential, is a component of TM4 signal transduction complexes. 

Nichols T C; Guthridge J M; Karp D R ,* Molina H; Fletcher D R; Holers V M 
Department of Medicine, University of Colorado Health Sciences Center, 

Denver 80262, USA. 

European journal of immunology (GERMANY) Dec 1998, 28 (12) p4123-9, 
ISSN 0014-2980 Journal Code: 1273201 
Document type: Journal Article 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

CD21 (C3dg/EBV receptor) is physically associated on B cells with a 
complex of proteins that includes CD19 and the widely distributed tetraspan 
4 (TM4) family protein CD81 as well as other TM4 proteins (CD53, CD37 
and CD82) . Monoclonal antibodies (mAb) were generated that blocked 
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a laminin receptor, can affect cell motility and induce migration onto ECM 
substrates with which it is not engaged. By using DNA-mediated gene 
transfer, we expressed the human integrin subunit alpha 6A in murine 
embryonic stem (ES) cells. ES cells expressing alpha 6A (ES6A) at the 
surface dimerized with endogenous beta 1, extended numerous filopodia and 
lamellipodia, and were intensely migratory in haptotactic assays on laminin 
(LN)-l. Transfected alpha 6A was responsible for these effects, because 
cells transfected with control vector or alpha 6B, a cytoplasmic domain 
alpha 6 isoform, displayed compact morphology and no migration, like 
wild-type ES cells. The ES6A migratory phenotype persisted on fibronectin 
(Fn) and Ln-5. Adhesion inhibition assays indicated that alpha 6 beta 
1 did not contribute detectably to adhesion to these substrates in ES 
cells. However, anti -alpha 6 antibodies completely blocked migration 
of ES6A cells on Fn or Ln-5. Control experiments with monensin and anti-ECM 
antibodies indicated that this inhibition could not be 
explained by deposition of an alpha 6 beta 1 ligand (e.g., Ln-1) by ES 
cells. Cross -linking with secondary antibody overcame the 
inhibitory effect of anti -alpha 6 antibodies , restoring 
migration or filopodia extension on Fn and Ln-5. Thus, to induce migration 
in ES cells, alpha 6A beta 1 did not have to engage with an ECM ligand but 
likely participated in molecular interactions sensitive to anti-alpha 6 
beta 1 antibody and mimicked by cross- linking . Antibodies to 
the tetraspanin CD81 inhibited alpha 6A beta 1-induced 
migration but had no effect on ES cell adhesion. It is known that 
CD81 is physically associated with alpha 6 beta 1, therefore our 
results suggest a mechanism by which interactions between alpha 6A beta 1 
and CD81 may up-regulate cell motility, affecting migration mediated 
by other integrins . 
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Signaling through the high affinity receptor for immunoglobulin E (Fc 
epsilon RI) results in the coordinate activation of tyrosine kinases before 
calcium mobilization. Receptors capable of interfering with the signaling 
of antigen receptors, such as Fc epsilon RI, recruit tyrosine and inositol 
phosphatases that results in diminished calcium mobilization. Here, we show 
that antibodies recognizing CD81 inhibit Fc epsilon 

Rl-mediated mast cell degranulation but, surprisingly, without affecting 
aggregation-dependent tyrosine phosphorylation, calcium mobilization, or 
leukotriene synthesis. Furthermore, CD81 antibodies also 
inhibit mast cell degranulation in vivo as measured by reduced 
passive cutaneous anaphylaxis responses. These results reveal an 
unsuspected calcium- independent pathway of antigen receptor regulation, 
which is accessible to engagement by membrane proteins and on which novel 
therapeutic approaches to allergic diseases could be based. 
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ABSTRACT: Hepatitis C virus (HCV) infection causes inflammation of liver 
endothelium which contributes to the pathogenesis of chronic hepatitis. 
The mechanism of this endothelitis is not understood, since the virus 
does not appear to productively infect endothelial cells. We hypothesized 
an "innocent bystander" mechanism related to HCV proteins, and 
investigated whether the binding of HCV particles to human endothelium 
induced functional changes in the cells. Exposure of human vascular 
endothelial cells (HUVEC) to hepatitis C virus-like particles (HCV-LP) 
resulted in increased IL-8 production and induction of apoptosis. This 
programmed cell death appeared to be mediated by the Fas/Fas-L pathway as 
neutralizing antibodies for Fas and Fas -L significantly protected 
HUVEC against HCV-LP induced apoptosis. Treatment of HUVEC with HCV 
particles also enhanced Fas -L expression in these cells and augmented 
caspase-3 activation. This was confirmed by using a specific caspase-3 
inhibitor, Z-DEVD-FMK. Neutralizing antibody to the 
CD81 receptor showed that it participated in the HCV particle 
induced apoptosis of endothelial cells. Release of interleukin- 8 did not 
appear to involve the CD81 receptor, and IL-8 did not modulate 
apoptosis as shown by blocking its cognate receptors on HUVEC. These 
results suggest that HCV envelope proteins can trigger the release of 
inflammatory chemokines and endothelial apoptosis, and may explain the 
pathological finding of endothelitis. 
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ABSTRACT: The present study focuses on the role of CD81 (the target 
of the antiproliferative antibody , TAPA) in the regulation of the 
growth of retinal pigment epithelium (RPE) . RPE were cultured from 
eight-day old rat pups. The level of CD81 in the cultures was 
defined by immunoblot methods and the distribution of the protein was 
examined using indirect immunohistochemical methods. In addition, the 
effects of the antibody binding were tested in culture. CD81 
was found in all layers of the normal retina with a distinct lack of 
labeling in the inner and outer segments of the photoreceptors. Based on 
our original immunohistochemical analysis (Clarke and Geisert, 1998 Mol . 
Vision, http://www.molvis.org/molvis/v4/a3/), it was difficult to 
determine if CD81 was expressed by RPE. By examining cultures of 
RPE we demonstrated that CD81 was expressed on the surface of these 
cells and that it was concentrated at regions of cell-cell contact. When 
the AMP1 antibody (directed against the large extracellular loop of 
CD81) was added to cultured RPE the mitotic activity of the cells 
was depressed. Previous studies demonstrated that CD81 was 



expressed in retinal glia, the Muller cells which span the thickness of 

the retina, and astrocytes found in the ganglion cell layer. The present 

study demonstrated that CD81 was also expressed by RPE . The 

dramatic effects of the AMP1 antibody and the location of 

CD81 at regions of cell-cell contact support the hypothesis that 

this molecule is part of a molecular switch controlling contact 

inhibition . 
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ABSTRACT: Modulation of the glial response to spinal cord injury may lead 
to enhanced functional recovery. The monoclonal antibody AMP1 was 
found to alter the stability of astrocyte-astrocyte contact in vitro and 
to inhibit proliferation of astrocytes and microglia. Furthermore, 
the AMP1 antigen (TAPA/CD81) is upregulated after traumatic spinal 
cord injury. Therefore we studied whether intralesional infusion of 
AMPl-mAb could enhance functional recovery after spinal cord contusion 
injury. Female Wistar rats were subjected to a moderate spinal cord 
contusion injury and implanted at the lesion site with a stainless steel 
cannula connected to an osmotic minipump. Two different doses of AMPl-mAb 
and one dose of pre- immune IgG were infused for 14 days. Neurological 
function was regularly assessed on several function tests for 8 weeks. 
The lower dose of AMP1 led to significantly better function on BBB (+-1.5 
point) and Gridwalk tests as compared to the IgG control from 3 weeks 
onward. Hindpaw fine motor function, as assessed by BBB-subscores , was 
significantly better from 2 weeks onward. The higher dose of AMP1 did not 
differ from IgG control. These data suggest that AMP1 might be of value 
in the treatment of spinal cord injury, either by modulating the primary 
inflamatory process or by affecting the formation of the glial scar. 
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